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Abstract: The NUBASE2020 evaluation contains the recommended values of the main nuclear physics properties for all nuclei in 


their ground and excited, isomeric (T, /22100 ns) states. It encompasses all experimental data published in primary (journal articles) 


and secondary (mainly laboratory reports and conference proceedings) references, together with the corresponding bibliographical 
information. In cases where no experimental data were available for a particular nuclide, trends in the behavior of specific properties 


in neighboring nuclei were examined and estimated values are proposed. Evaluation procedures and policies that were used during 


the development of this evaluated nuclear data library are presented, together with a detailed table of recommended values and their 


uncertainties. 
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1 Introduction 


NUBASE2020 is an evaluated nuclear data library that 
contains the recommended values of the main nuclear physics 
properties: masses, excitation energies (for excited isomers), 
half-lives, spins and parities and decay modes, and their in- 
tensities, for all known nuclei in their ground and excited, 
isomeric (T; 22100 ns) states. It also includes information 
for yet unobserved nuclides that is based on systematic trends 
of nuclear properties in neighboring nuclei. The present pub- 
lication includes updated results for these properties, which 
were reported in previous versions of this library [1-4]. The 
recommended data are presented in Table I. 

The information included in NUBASE2020 represents 
the fundamental building blocks of the modern nuclear 
physies, and specifically of the nuclear structure and nu- 
clear astrophysics research. One of the main applications of 
NUBASE2020 is the "Atomic Mass Evaluation" (AME2020 - 
the second and third articles included in this issue) where it is 
imperative to have an unambiguous identification of all states 
involved in a particular decay, reaction or mass-spectrometry 
measurement. This is the main reason for coupling the two 
evaluations together in the present issue. Furthermore, with 





NUBASE2020 evaluation, nuclear properties, atomic masses, isomers, excitation energy of isomers, spin and parity, 


the advances of modern mass-spectrometry techniques and 
the availability of intense stable and rare-isotope beams, a 
large number of short-lived nuclei can be produced in a sin- 
gle experiment and their masses can be measured with a high 
precision. Thus, NUBASE2020 can be a trusted source of 
information in future mass measurements, where an unam- 
biguous identification of specific nuclides in complex mass- 
spectrometry data would be required. 

NUBASE2020 also serves nuclear structure research, as- 
trophysics network calculations, and theoretical studies of nu- 
clear properties, where complete, up-to-date and reliable data 
for all known nuclei are needed. It can be particularly useful 
in present and future studies of nuclei and their properties at 
the major nuclear physics facilities around the world, such as 
FAIR, ISOLDE and SPIRAL2 (Europe), ATLAS and FRIB 
(USA), HIAF (China), RIBF at RIKEN (Japan), ISAC and 
ARIEL (Canada), and elsewhere. 

Furthermore, the evaluated data included іп 
NUBASE2020 are a valuable source of information for spe- 
cialists in a number of applied nuclear fields, such as safe- 
guards, nuclear forensics, reactor engineering, waste man- 
agement, material analysis, medical diagnostics and radio- 
therapy, and elsewhere, where one needs to access reliable 


Received 19 January 2021, Accepted 20 January 2021, Published online 5 March 2021 
**This work has been undertaken with the endorsement of the IUPAP Commission on Symbols, Units, Nomenclature, Atomic Masses and Fundamental 


Constants (C2). 
ж kondev @anl.gov (Е.С. Kondev); corresponding author 
ж wangm G impcas.ac.cn (M. Wang); corresponding author 


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution of this work must 
maintain attribution to the author(s) and the title of the work, journal citation and DOI. 


030001-1 


Chinese Physics С Vol. 45, No. 3 (2021) 030001 





nuclear physics information for any nuclide. 

The recommended data included in NUBASE2020 fulfill 
several user-demanded requirements, namely that they are: a) 
complete — include all measured quantities and their uncer- 
tainties, b) up-to-date — include results from all recent pub- 
lications, c) credible and reliable — identify and resolve con- 
tradictory results that exist in the scientific literature, as well 
as in other nuclear physics databases, d) properly referenced 
— provide comprehensive bibliographical information for all 
included properties. 

In general, NUBASE2020 was updated via three different 
routes: a) directly from the literature by compiling and eval- 
uating data that were published in primary (nuclear physics 
journals) and secondary (abstracts, conference proceedings, 
private communications, theses, arXiv publications and lab- 
oratory reports) references; b) by consulting, and when mer- 
ited by adopting, recommendations made in topical evalua- 
tions that include nuclear properties covered by NUBASE (see 
the text for details); c) by consulting, and when merited by 
adopting, recommended values from the “Evaluated Nuclear 
Structure Data File" (ENSDF) database [5] . 

It is important to note that data presented in ENSDF and 
in other topical evaluations were carefully examined, and only 
results that were found to be valid and up-to-date were con- 
sidered. In general, the content of ENSDF is very large, since 
it encompasses the complex nuclear structure and decay prop- 
erties for all nuclei and all excited nuclear states. Mainte- 
nance of this library requires an enormous effort and it is not 
surprising that occasionally some older data are missing or 
misrepresented, and that some recent data are not included. 
When such cases were identified, the data were re-evaluated 
and the corresponding conclusions were added as comments 
in Table I. 

The content of NUBASE2020, together with the adopted 
policies that were used during the development of this nuclear 
physics data library, is described below. АП experimental data 
available to the authors by October 30, 2020 were considered. 


2 Content of NUBASE2020 


The NUBASE2020 evaluation contains recommended 
properties for the ground state of 3340 nuclides and for 1938 
excited isomeric (T; 22100 ns) states, derived from all avail- 
able experimental data. It also includes information for yet 
unobserved nuclei (218 in their ground state and 45 ex- 
cited isomers) whose properties were estimated by following 
the systematic trends in neighboring nuclei (TNN, see sec- 
tion 3.1). 

For each nuclide and for each state (ground or isomeric), 
the following properties were compiled and, when necessary, 
evaluated: mass excess, excitation energy of the excited iso- 
meric state, half-life, spin and parity, decay modes and their 
intensities, isotopic abundance (for stable nuclides), year of 
discovery and the corresponding bibliographical information 


for all experimental values of the above items. 
2.1 Mass excess 


In general, the knowledge of atomic masses can provide 
valuable information on the lifetimes of nuclear states and 
their decay modes, and in particular on the f -delayed particle 
decay probabilities for nuclei far from the line of stability. 

The mass-excess values and their uncertainties that are 
presented in Table I were adopted from the latest edition of 
the Atomic Mass Evaluation, AME2020, as described in the 
second and third articles of the present issue. Figure 1 dis- 
plays the uncertainties of the mass-excess values as a function 
of N and Z. 


2.2, Isomers 


Nuclear isomers are excited, intrinsic (single-particle in 
nature) states with lifetimes ranging from nanoseconds (or 
even shorter) to years. There are several recent compilations 
and review articles, where the physics of nuclear isomers was 
discussed in detail and the reader is referred to Refs. [6, 7] 
and references therein. 

Following the NUBASE2003 publication [2], the present 
evaluation includes isomeric states with half-lives longer than 
100 ns. Although this limit is somewhat arbitrary, the main 
reason for this choice was to include all short-lived isomers 
that can be directly produced at the present and future accel- 
erator beam facilities and that can survive the time-of-flight 
path of the employed recoil mass separator, and as a conse- 
quence, their decay properties and/or masses can be directly 
measured. 

Figure 2 shows a compilation of all such known isomers 
as a function of N and Z. 

Isomers are listed in Table I in the order of increasing 
excitation energy and they are identified by the letters ‘и’, 
‘п’, ‘р’, ‘4’, or ‘r’ which are appended to the nuclide name, 
e.g. ЭМЬ for the ground state, "Nb" for the first excited iso- 
mer, ЭМ", °°Nb?, 905,4, and °°Nb” for the second, third, 
fourth and fifth ones, respectively. In four cases, namely 98Ү, 
V^] u, 179 Та and 7!4Ra, a sixth isomer is presented and they 
were labeled with the letter ‘x’ (see the Explanation of Table I 
for details). 

The excitation energy of an isomeric states is determined 
by different experimental methods, which are generally at- 
tributed to the category of either internal or external relations. 
A typical internal relation involves the y-ray energy, or the en- 
ergies of a cascade of yrays, associated with the isomer decay. 
The most-accurate values for the excitation energies of iso- 
mers that are deduced by this approach can be determined by 
a least-squares fit to the energies of all y rays observed along 
the decay path of a particular isomer. In cases where internal 
relations cannot be established, connections to other nuclides 
(external relations) can be used to deduce the mass difference 
(excitation energy) between the ground state and isomers, and 
the excitation energies are taken from AME2020. 
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Fig. 1. 





Nuclear chart displaying the mass-excess uncertainties for all nuclei in their ground state. 
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Fig. 2. Nuclear chart displaying isomeric states with T; 57100 ns. For a given isotope where multiple isomers exist, only the 
longest-lived state 15 plotted. 
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The method used to establish the external relation for a 
particular isomer (the origin) is indicated by a two-letter code 
in Table I, next to the isomer excitation energy (see the Expla- 
nation of Table I for details). For internal relations, the origin 
field is left blank and the numerical values are taken either 
from ENSDF or from literature updates, where a least-squares 
fit to the measured y-ray energies was performed, whenever 
possible. 

There are also cases where the energy difference between 
the isomer and the ground state can be obtained by both the 
internal and one, or more, external relations with comparable 
accuracies. In such cases, the excitation energy of the isomer 
is taken from AME2020. For example, the mass of "Lu" 
is determined in AME2020 at 66% from E,(IT)=120(3) keV 
[1993Bu02] and at 34% from 1761 (ор) "Lu"-4482(5) keV 
[1981Gi01], resulting in an adjusted excitation energy of 
123.8(2.6) keV for the isomer. 

In contrast to ENSDF, where the isomer excitation en- 
ergies may not be quantified and are often given as floating 
levels with ‘+X’, “КҮ”, etc., estimated values are always pro- 
vided in NUBASE2020, based on theoretical considerations 
or TNN. In such cases, the reported excitation energies are 
considered as a non-experimental quantity and the values are 
flagged with the symbol ‘#’. 

When the existence of an isomer is uncertain and it is still 
under discussion, it is flagged with ‘EU’ (“Existence Uncer- 
tain") in the origin field. A comment is usually added to in- 
dicate why the existence of this state is questioned or where 
this issue is discussed in more detail. Eleven isomers, namely 
138pm”, 102", 4С", 152pm”, 156Tm”, 162] yr уут, 
Аут, 185 1907", and 273рѕ” are treated in this мау іп 
the present evaluation. Nevertheless, the mass excess and ех- 
citation energy values are given for all of them, except for 
138pm”, 1402", МАС", I2pgn. Um. Un and 19071”, 
where the existence is strongly doubted. 

When an isomer was initially reported as “discovered”, 
but later this was proven to be an error, such a case is flagged 
with ‘RN’ (“Reported Non-existent”) in the origin field. Nine 
isomers, namely 76Са" 8454m. 84 дут, SSNb", 89Nb”, 117] дт, 
ІБІррул 196рр” and 9717 are treated in this way and по mass 
excess or excitation energy values are given. Similarly to the 
‘EU’ cases, а “non-exist” label is also added. The use of the 
two flags, “ЕС” and “КМ”, was extended to cases where the 
discovery of a nuclide is questioned (e.g. Fm ог 2891 or 
2930р). However, an estimate for the ground state mass, de- 
rived from Trends from the Mass Surface (TMS), is always 
given in AME2020 and NUBASE2020. 

Sometimes, upper and lower limits are known for the ex- 
citation energy of the isomeric state. Such cases are treated 
with uniform probability distribution, as explained in sec- 
tion 3.2. For example, there is solid experimental evidence 
[1974De47] that the excitation energy of the 16° Tm” isomer 
is between the 66.9 keV and 192.0 keV levels and this in- 
formation is presented (after rounding) in Table I as E, = 


130(40) keV. 

When it is not clear which state is the ground state and 
which опе is the isomer, the flag “ж is added in Table I. Sim- 
ilarly, when the uncertainty of the isomer excitation energy, 
ДЕ», is relatively large compared to Ex, e.g. ЛЕ,>Е,/2, the 
assignment of the level as a ground or isomeric state is also 
considered to be uncertain and it is flagged with the symbol 
‘x’, as well. 

Based on new experimental mass information, the order- 
ing of several ground and excited isomeric states was reversed 
in the present work, when compared to the recommendations 
in ENSDF, and such cases are flagged with the symbol ‘&’ in 
Table I. In a few other instances, evidence was found for a 
state that is located below the adopted in ENSDF ground state 
and such results were also flagged with the symbol ‘&’ in Ta- 
ble I. It is worth noting that because of the coupling between 
NUBASE2020 and AME2020 all changes in the ordering of 
nuclear levels are firmly established and synchronized. 


2.2.1 


NUBASE2020 contains information for 205 Isobaric Ana- 
log States (IAS), which are labeled in Table I with the isospin 
multiplet value, Т. Their excitation energies were determined 
via either the “internal” or “external” relation. The IAS nu- 
clides are generally marked with the Гог j superscripts, ex- 
cept for eight excited isomers, Long, 26 ayn Mem, 38km 
4бүт 50Mn”, 54Сот, and Br”. The isospin value is not 
given for most nuclei in their ground state, since they have 
T=| Т, |21| (N — Z) |. However, it is included for the ground 
state of the N = Z, odd-odd “Cl, *? Sc, 16у, °°Mn, 34 Co, 62a, 
66 As, Br, and “Rb (T = 1) and *°P, 38K, and ?*Cu (T = 0) 
nuclides. 

Detailed experimental information about IAS was re- 
cently compiled in Refs. [8, 9]. 


2.3 Half-life 


Isobaric analog states 


The lifetime is a fundamental property of a nuclear level. 
It is related to the total decay width, Г, a linear sum of all 
partial decay widths (у ray, conversion electrons, 0 decay, В 
decay, fission, etc.), through the uncertainty relationship: 


ric (1) 
where t=T} /2/In(2) is the level mean life and Т /; is the half- 
life. 

Figures 3 displays the ground-state half-life as a function 
of N and Z for all nuclei included in Table I. 

Some light nuclei (A «30) that are located beyond the par- 
ticle drip-lines are known to exist for a very short time before 
disintegrating by particle emissions. In such cases only the 
total level width can be measured and the half-life is deduced 
by means of equation 1 (in convenient units): 


T; j2 [s] = 4.562 x 107? /T [MeV] (2) 


where I' is the total width in the center of mass frame. The 
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Fig.3. Nuclear chart displaying the ground-state half-lives for all nuclei. 
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heaviest nuclide whose half-life is determined by this ap- 
proach is 29СІ. 

The following units are used in NUBASE2020 for а con- 
venient display of half-lives: seconds (s) and its sub-units, 
minutes (m), hours (h), days (d) and years (y), and its sub- 
units (see Explanation of Table I for details). While several 
definitions can be used to convert values between years and 
days or seconds, such as Julian year, Gregorian year, Sidereal 
year, Tropical year and others, the conversion via Tropical 
year is adopted in NUBASE2020: 


1 y = 365.2422 d = 31556926 s 


When more than one value is known for the half-life of 
a particular level, a statistical analysis was performed in ac- 
cordance with the policies outlined in section 3.2. Experi- 
mental half-lives are sometimes given in the literature with 
most probable lower and upper limits. Such cases are treated 
with uniform probability distribution, as explained in sec- 
tion 3.2. For example, the half-life of ?"In" is given as 1.2 
И8<Т|/2<230 us in Ref. [2018Pa20] and the recommended 
value in NUBASE2020 is Tj /2=120(70) us. Half-lives with 
asymmetric uncertainties are also frequently reported in the 
literature. Since it is envisioned that NUBASE2020 will be 
used by specialists in various application fields, such values 
are symmetrized prior to performing any statistical analyses, 
as described in section 3.3. 

In experiments where rare events were detected, for 
example in studies of super-heavy nuclei, the half-lives 
reported in different publications were not directly aver- 
aged. Instead, when the information presented in the lit- 
erature was sufficient, the time information associated with 
the individual events was combined and analyzed, as pre- 
scribed by Schmidt et. al.  [1984Sc13]. In recent 
review articles that deal with properties of super-heavy 
nuclei [2014Kh04,2016F010,2016H009,2017Og01] events 
from several experiments were combined together in order to 
determine the best values. We have adopted these half-life 
values, rather than averaging the individual results. 

In cases of long-lived nuclides that are of importance to 
metrology and other applications, all available experimental 
data were carefully examined, including values published by 
various metrology laboratories over many years. As a pol- 
icy, we adopted the latest reported value by a particular lab- 
oratory, including the latest results published by Unterweger 
and Fitzgerald [10], which superseded the earlier assessment 
made by the same authors [11]. 

An upper or a lower limit for the half-life value is given 
in Table I for nuclides identified using a time-of-flight tech- 
nique. The following policies were implemented: a) for ob- 
served nuclides, the lower limit for the half-life is given in the 
place of the uncertainty field. However, such a value should 
be used with caution, since it may be far shorter than the ac- 
tual level half-life. In order to avoid confusion, a somewhat 
more realistic estimate, derived from TNN and flagged with 


#, is also given (see for example the data entry for 4451). The 
same notation is also used for half-life limits of very long- 
lived (stable) nuclei (see for example the data entry for 18805); 
b) for nuclides that were looked for, but not observed, the up- 
per limit is given in the place of the uncertainty field. For 
example, upper limits were estimated for a number of un- 
observed nuclides by F. Pougheon [1993Po.A], based on the 
time-of-flight information and the production yields expected 
from TNN (see for example the data entry for ?! AI). 

In the course of this work it was found that half-lives 
for double B-decaying nuclides were not always consistently 
given in ENSDF. Since the two-neutrino ground-state-to- 
ground-state transition is the dominant decay mode, only 
those experimental half-life values, or their upper-limits, are 
included in NUBASE2020. In a few cases, other partial life- 
time data are also compiled and these are given as com- 
ments in Table I. No attempt was made to convert the half- 
life values given by different authors to the same statisti- 
cal confidence level (CL). The compilations by Barabash 
[2020Ba.A,2011Ba28] were consulted in covering such de- 
cays. 

For nuclei in their ground or excited isomeric state whose 
half-lives were not directly measured, values from TNN were 
estimates and included in Table I, whenever possible. Such 
cases are flagged with the symbol ЧР. 


2.4 Spin and parity 


Spin and parity values are presented with or without 
parentheses, based on “weak” or “strong” arguments, respec- 
tively, as adopted in ENSDF [12], but with one important 
exception. Since, it is a policy of NUBASE2020 to make a 
clear distinction between experimental and non-experimental 
information, parentheses are used only when the so-called 
"weak" arguments are based on experimental observations. 
In cases where the assignments are based on theoretical pre- 
dictions or TNN, the values are presented without parentheses 
and they are flagged with the symbol ‘#’. This is in contrast 
to ENSDF, where values determined from theory or system- 
atics are given in parentheses, and as a consequence, it is not 
possible to distinguish these tentative values from ones deter- 
mined from experimental data. It should also be noted, that 
despite well-defined evaluation policies [12], there are a num- 
ber of inconsistencies in ENSDF regarding the spin and parity 
assignments. Often, the proposed spins and parities reflect the 
interpretation of a particular ENSDF evaluator, rather than that 
of firm policy rules. As a result, assignments to similar states 
in neighboring nuclei are put in parenthesis by one evaluator, 
but not by another, although similar experimental information 
is available. 

There is a large amount of recent experimental data on 
directly measured spins for nuclei far from the line of stabil- 
ity, where the “in-source” (e.g. RILIS at ISOLDE (CERN) 
and TRILIS at ISAC (TRIUMP)) and “collinear” (e.g. CRIS 
at ISOLDE (CERN)) laser spectroscopy techniques were de- 
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Fig. 4. Nuclear chart displaying the measured ground-state spins. 
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ployed. In the present work, we compiled the experimentally 
measured spins for 1062 states (827 ground states and 235 
isomers) and the corresponding values are flagged in Table I 
with the symbol ‘*’. We have consulted previous compila- 
tions by Fuller [13], Otten [19890t.A] and McDonald [14], 
as well as recently measured values in the literature. Fig- 
ures 4 апа 5 show plots of the directly measured spins for 
the ground and isomeric states, respectively, as a function of 
N and Z. 

The experimental methods that are used for spin determi- 
nation do not provide direct information about the parity of a 
given state. However, we have used additional spectroscopy 
data, such as / value in transfer reactions, hindrance factors in 
a decay, measured magnetic moments, as well as other spec- 
troscopic information, in order to make such assignments in 
Table I. 


2.5 Decay modes and their intensities 


Figure 6 displays the main ground-state decay modes for 
all nuclei included in Table I. 

The most important policy in assembling the informa- 
tion about the decay modes and their intensities was to un- 
ambiguously establish whether a particular decay is energet- 
ically allowed, but not experimentally observed (represented 
by a question mark alone *?', e.g. ‘IT ?' or ‘œ ?’, the ques- 
tion mark refers to the decay mode), and whether the decay 
is actually observed, but its intensity 15 not determined (rep- 
resented by “-?, e.g. ‘IT =?” or “а-?, the question mark 
refers to the branching intensity). 

In cases of multiple decay modes, normalization of pri- 
mary intensities to 10096 was made only when the competing 
decays were experimentally observed. Otherwise, no such 
corrections were made. 

Similarly to previous versions of NUBASE [1-4], B * de- 
notes a decay process that includes both electron capture, £, 
and positron emission, e*, decays, so that one can symbol- 
ically write Bt = = +e*. It should be made clear that this 
notation is not the same as that used in ENSDF, where the 
combination of both modes is labeled as € + B^. When the 
available decay energy is below 2m,~1022 keV, only electron 
capture decay mode is allowed, while above that value the two 
processes are in competition. In the latter case, the separated 
intensities are not always experimentally available and they 
are frequently deduced from model calculations. Following 
one of the general policies of NUBASE that experimental in- 
formation is exclusively used whenever possible, only mea- 
sured values for В, € and е? are included in Table I. By 
the same token, both electron capture-delayed fission (ESF) 
and positron-delayed fission (е SF) are given with the same 
symbol 3 * SF. 

For B-delayed particle decays, intensity relations were 
carefully considered. By definition, the intensity of a spe- 
cific B-delayed particle decay is taken as a percentage of the 
main B-decay mode. For example, if the decay of the (A, Z) 


nuclide is described as ‘B~=100; B~n=20’, this means that 
for 100 decays of the parent, 80 (А, Z+1) and 20 (А-1, Z+1) 
daughter nuclei are produced and that 100 electrons and 20 
delayed neutrons are emitted. 

This notation also holds for more complex f -delayed par- 
ticle emissions. For example, a decay described by В “-100; 
В п=30; D^ 2n-20; В” a=10’ corresponds to the emission 
of 100 electrons, 70 (30--2х20) delayed-neutrons and 10 
delayed-@ particles; and in terms of residual nuclides, to 40 
(A, 2+1), 30 (A-1, 2+1), 20 (A-2, 2+1) and 10 (А-4, 7—1), 
respectively. 

In general, the number of neutrons emitted per 100 B^ 
decays, Р,, can be written as: 


P=} PG 
i 


and similar expressions сап be written for B^ -delayed о and 
proton emissions. The number of residual daughter nuclides 
(А, 7+1) populated via В” decay is then: 


p 2-8 Bia 


Sometimes, the primary (parent) B decay can populate 
several excited states in the daughter nuclide, which can fur- 
ther decay by particle emission. However, in a case where 
the ground state of the daughter nuclide decays also by the 
same particle emission, some authors included its decay in 
the value for the corresponding B-delayed particle intensity. 
It is a policy of NUBASE2020 to not use such an approach for 
two main reasons: a) the energies of delayed particles emit- 
ted from excited states are generally much higher compared 
to those emitted from the ground state, thus implying differ- 
ent subsequent processes; b) the characteristic decay times 
from excited states are related to the parent, whereas decays 
from the daughter's ground state are connected to the daugh- 
ter nuclide itself. For example, °C decays via В+ emission to 
the ground state of the proton-unbound ?B nuclide (feeding 
intensity of 54.1(1.5)% [2001Be51]) and to several excited 
states that are proton and/or œ unbound. If one takes the B * 
intensities to the excited states in ЭВ from Ref. [2000Ge09] 
and renormalizes them to per 100 decays of the parent, then 
B* p=7.5(0.6)% and B * а-38.4(1.6)% can be determined for 
?C. In a slightly different example, 8В decays via В+ emis- 
sion only to two excited, o-unbound states in Ве, but not 
to the ЗВе ground state. Thus, one may write B+=100% 
and B+ a=100%, and therefore, no net population of the Ве 
ground state. 

It should be pointed out that the percentages given in the 
Table I are related to 100 decays of the parent nuclei, rather 
than to the primary decay mode fraction. For example, the 
delayed-fission probability in the decay of 228 Мр is given in 
the original article as 0.020(9)% [1994Kr13], but this value 
is relative to the е process, which has an intensity of 60(7)%. 
Thus, the renormalized delayed-fission intensity is 0.020(9)% 
x 0.60(7) = 0.012(6)96 of the total decay intensity. 
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Fig. 6. Nuclear chart displaying the main decay mode for nuclei in their ground state. 
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In addition to applying direct updates from the literature, 
partial evaluations completed by other authors were also con- 
sidered in the evaluation of delayed particle data. For exam- 
ple, in compiling data for delayed proton- and a-branching 
intensities, the work of Hardy and Hagberg |1989На.А|, Jon- 
son and Riisager [15], Blank and Borge [16] and Pfützner et 
al. [17], where the corresponding physics was reviewed, as 
well as the recent compilation of Batchelder [18], were con- 
sulted. Similarly, data on B-delayed neutron emission prob- 
abilities that were recommended by a recent IAEA Coordi- 
nated Research Project [19] were also consulted. 


2.6 Isotopic abundances 


Isotopic abundances are given in the decay field of Table I 
with the symbol 15 and the values were taken from the most- 
recent publication of Меца et al. [20]. In several cases the 
IS values are listed in Ref. [20] as an interval [a,b], but in 
Table I they are given as 15 = (a 4- b)/2 with a variance с2= 
(b — a)? /12 (see section 3.2). 


2.7 Year of discovery 


Similarly to the previous version of NUBASE [3, 4], Ta- 
ble I includes information about the year of discovery for each 
nuclide in its ground or isomeric state. For the former, rec- 
ommendations by Thoennessen [21] were adopted. Similar 
criteria were used when assigning the year of discovery for 
isomeric states. 


2.8 References and Dissemination 


The year of the ENSDF archival file that was consulted 
during the development of NUBASE2020 is given in Table I. 
The entry is left blank when information for a particular nu- 
clide was not available in ENSDF. 

The bibliographical information used in NUBASE2020 
is referenced by means of the “Nuclear Science Reference" 
(NSR) database [22] keynumber style. However, references 
quoted in Table I are abbreviated with the first two digits 
of the year of publication being omitted from the NSR-style 
keynumbers. Тһеу are followed by up to three one-letter 
codes which specify the added or modified physics quantities 
(see the Explanation of Table I). 

In cases where more than one reference was needed to de- 
scribe a particular update, they were included as comments in 
Table I. No references were given for estimated values. 

The initials of the former and present evaluators, e.g. 
GAU (G. AUDI), HWJ (W. HUANG), FGK (F. KONDEV), 
MMC (M. MACCORMICK), SAR (S. NAIMI) WGM (M. 
WANG), AHW (A. WAPSTRA), were used as reference keys 
where it may not be clear that the re-interpretation of data was 
made by the NUBASE evaluators. 

In cases of directly measured spins, references are pro- 
vided only to papers that were not included in the most-recent 
compilation of McDonald et al. [14]. 

The complete reference list is given at the end of this issue 


(see AME2020, Part П), together with the references used in 
AME2020. 

The recommended data for the basic nuclear physics prop- 
erties are also made available as an ASCII-formatted file 
(nubase.mas20) at the dissemination websites of the collab- 
oration [23]. 


3 Policies of NUBASE2020 


3.1 Trends in neighboring nuclei (TNN) 


In general, NUBASE2020 contains numerical and biblio- 
graphical information for all known nuclei for which at least 
one property is experimentally known. However, it also in- 
cludes results on yet unobserved nuclides, as well as data on 
properties (mostly excitation energy for isomers, half-lives 
and spins and/or parities) that are not yet measured. Such 
values are estimated from the systematics trends of a par- 
ticular property in neighboring nuclei by ensuring a conti- 
nuity in М, in Z, A, and in № — Z. This approach allowed 
to follow the behavior of a particular property as a function 
of N and Z in a consistent way and it proved beneficial in 
deducing values for other relevant properties. Similarly to 
AME2020, where masses estimated from Trends from the 
Mass Surface (TMS) are flagged with *£, the same symbol is 
used іп NUBASE2020 to indicate non-experimental informa- 
tion inferred from TNN. It should be pointed out, however, 
that deviations from TNN are expected when nuclear struc- 
ture effects, such as deformation and/or shape changes, occur. 
Such data were taken into account to the best knowledge of 
the present authors. 


3.2 Averaging procedure and uncertainties 


It is a policy of NUBASE2020 to use one standard devi- 
ation as a representation of uncertainties associated with the 
recommended values. Unfortunately, authors of research ar- 
ticles do not always clarify the meaning of their reported un- 
certainties and, under such circumstances, these values are 
assumed to be one standard deviation. In several instances, 
uncertainties are not given at all and in such cases they were 
estimated by the evaluators, considering the limitations of the 
employed experimental method. When both the statistical and 
systematic uncertainties were reported in the literature, they 
were combined in a quadrature by the NUBASE2020 evalua- 
tors. 

Sometimes lower (/) and upper (u) limits of a particu- 
lar quantity, q, are reported in the literature, e.g. 4Є[/,и]. 
A policy of NUBASE2020 is that uniform probability dis- 
tribution is assumed in such cases, which yields a mean 
value of m = (l + u)/2 and a standard deviation of o= 
(и — 1) 12 e 0.29 x (и — 1). 

When results from two or more independent measure- 
ments were reported in the literature, the corresponding val- 
ues were weighted by their reported uncertainties and aver- 
aged. The weighted average value and its uncertainty are cal- 
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over all N experiments. For each average value the NORMAL- 
IZED CHI, X, (or ‘consistency factor’ or ‘Birge ratio"), defined 
as: 
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is also calculated. 

It is a policy of NUBASE2020 to use the weighted aver- 
age result (equation 3) when x, is smaller or equal to 2.5. In 
cases where xy, is larger than 2.5, but less or equal to 4, depar- 
ture from the statistical result (equation 3) is allowed and the 
external uncertainty for the average value is adopted: 
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In rare cases when x, is larger than 4, all individual un- 
certainties are considered to be irrelevant and the arithmetic 
(unweighted) average is adopted: 








> 
Q 














=l 
| 


Ах Is І У x)? 6 
i E No 2,6% x) (6) 
The values used in the statistical analysis of a particular 
quantity are given as comments in Table 1. When contra- 
dictory (discrepant) results were identified in the literature, a 
great deal of attention was focused on establishing the reason 
for such discrepancies, and consequently, on rejecting (or cor- 
recting) the corresponding unreliable data prior to performing 
the statistical analysis. The reasons for such decisions are 
given as comments in Table I. 


3.3 Symmetrization of asymmetric uncertainties 


Experimental results are sometimes reported in the litera- 
ture with asymmetric uncertainties, e.g. XU and it is a policy 
of NUBASE to symmetrize these uncertainties. 

Similarly to the previous version of NUBASE [1-4], the 
asymmetric uncertainty is associated with a two-piece normal 
distribution (sometimes called “split-normal distribution” or 
“Fechner distribution"), TN(X,a,b), and the symmetrization 
is achieved by mapping this distribution into a normal (sym- 
metric) distribution, N(u,o), where u is the mean value and 
с is the standard deviation. 

The probability density function of a two-piece normal 
distribution is given as: 


_ JAxexp[- (x - X)?/24?] 


ifx >X, 
fe)- h x exp[- (x — Х)? /2?] 


7 
ifx «X (7) 


It has a modal (most probable) value of x = X, a standard de- 
viation b for x<X and a standard deviation a for х>Х (see 
Figure 7), with A = (4/7 /2 x (a+b))~!. This distribution is 
formed by taking the left half of a normal distribution М(Х, Б) 
and the right half of a normal distribution М(Х ,а) and scaling 
them to give a common value of f(x)=A at the mode X (see 
Figure 7). The mean value and the variance of this distribu- 
tion can be determined as [24]: 


Lu — X 2/n x (a—b) (8) 
o? = (1—2/z) x (a- b +axb (9) 
The median value т, which divides the distribution into 


two equal areas is then: 


(10) 





X +av2 хе !(£2) ifa» b, 
т = 
X+bV2 хе! (52) ifb>a. 


If one takes егі” (г) ~ (/л2/2 then 


m— X ~ y x/8 x (a— b) ~ 0.6267 x (a— b) (11) 
In order to allow for a small non-linearity that appears for 
high values of m — X, equation 11 is modified to: 


m ~X +0.64 x (a — b) (12) 


Following the above approach, the two-piece normal dis- 
tribution TN(X,a,b) is mapped into an equivalent normal 
(symmetric) distribution N(m,o) (see Figure 7) that have a 
mean value equal to the median value т (equation 12) and 
variance o (equation 9). As a consequence, X is sym- 
metrized to mo and the latter is adopted in NUBASE2020. 





3.4 Rounding policy 


In general, values for properties presented іп 
NUBASE2020 and their uncertainties are rounded off, even 
if unrounded ones were given in the literature or in ENSDF. 
However, for some very precise data, as well as for data that 
were deemed essential for traceability purposes (e.g. isotopic 
abundances), the precisions quoted in the original publica- 
tions were retained. 

In cases where the two furthest-left significant digits in 
the uncertainty were larger than a given limit (set to 30 for 
the mass excess and excitation energy of isomers in order 
to be consistent with AME, and set to 25 for half-lives and 
branching ratios, as generally used in ENSDF), the adopted 
values and corresponding uncertainties were rounded off ac- 
cordingly. 


4 Conclusions and outlook 


The NUBASE2020 evaluated nuclear data library contains 
the recommended values for the basic nuclear physics prop- 
erties for all known nuclei, such as mass excess, excitation 
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X m 


Fig. 7. 


(dashed black) original Normal distributions, N(X,b) (left on X) and М(Х, а) (right on X), associated with the measured 


quantity x ; (solid blue) a two-piece normal distribution TN(X ,a, b); (solid red) the equivalent Normal (symmetric) distribu- 


tion, N(m, с); see section 3.3 for details. 


energy of the excited isomeric state, half-life, spin and par- 
ity, decay modes and their intensities, isotopic abundance (for 
stable nuclides), year of discovery, as well as the correspond- 
ing bibliographical information. It also contains information 
for yet unobserved nuclei whose properties were estimated by 
following the systematic trends in neighboring nuclei. 

One of the main requirements in the development of 
NUBASE2020 was to cover the available experimental data as 
completely as possible and to provide proper references to all 
experimental results, especially for cases that are not included 
in ENSDF or in other topical evaluations. Such a traceability 
would allow any user to promptly review the recommended 
data and, if necessary, to undertake a re-evaluation. 

NUBASE2020 is an integral part of AME2020 and the 
synchronization of these two libraries allows better homo- 
geneity of all experimental data to be achieved. Furthermore, 
assignments of isomeric states and determination of their ex- 
citation energies were put on a firm basis and the data were 
improved. 

In the future development of NUBASE, it is envisioned to 
include additional nuclear properties, such as magnetic and 
quadrupole moments, charge-radii and isotope shifts, cross 
sections of importance to nuclear astrophysics applications, 
as well as additional decay properties of relevance to en- 
ergy and non-energy applications, in order to better serve the 
broader nuclear physics community. 
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Table I. The NUBASE2020 table of nuclear and decay properties 


EXPLANATION OF TABLEI 


Data are presented in groups ordered by increasing mass number, A. 


Nuclide 


Mass excess 


Excitation energy 


Nuclide name: mass number А = № +Z and element symbol. The superscript suffixes “т”, 
‘п’, ‘р’, ‘а’, ‘Г’ and ‘x’ indicate assignments to excited isomeric states with a half-life greater 
than 100 ns. Suffixes ‘p’ and “4” can also indicate non-isomeric levels, which are used in 
AME2020. Suffix ‘r’ can also indicate a state from a proton resonance occurring in (р,7) 
reactions (e.g. 28617) Suffix ‘x’ can also indicate a mixture of levels with a relative ratio, R, 
given in the ‘Half-life’ column. They occur in spallation reactions or fission and are labeled 
as ‘spmix’ or ‘fsmix’ in the ‘J”’ column, respectively. Suffixes ‘Г and ‘j’ indicate Isobaric 
Analog States. 


Mass excess [M (in u)—A] and its uncertainty (one standard deviation) in keV, as recommended 
in AME2020. 

Rounding policy: in cases where the furthest-left significant digit in the uncertainty is larger 
than 3, values are rounded-off, but not to more than tens of keV. (Examples: 2345.67 2.78 > 
2345.7 + 2.8,2345.67 + 4.68 — 2346 + 5, but 2346.7 + 468.2 > 2350 + 470). 


# indicates that the Mass excess value and its uncertainty are not derived from experimen- 
tal data, but at least partly from the Trends from the Mass Surface (see the AME2020 
publication for details). 


























The energy difference between the excited isomer and the ground state, and its uncertainty 

(one standard deviation) in keV. The rounding policy is the same as for the mass excess (see 

above), with the exception of the very precise values for the ??Th" апа 235)" isomers, which 

are given in the comments. 

# indicates that the excitation energy and its uncertainty are not derived from experimental 
data, but from the Trends in Neighboring Nuclei (TNN) (see section 3.1) 


When the excitation energy is determined by an external relation, it is followed by one or two- 
letters code (the origin code) that indicates the method used to establish such a relation. The 
field is left blank when the value is derived from y-ray spectroscopy data (internal relation): 


MD mass doublet 
RQ reaction Q-value 
AD a energy difference 
BD В-десау end-point energy data 
р, 2р  one-,two-proton decay 
IT combination of AME and y-ray spectroscopy data 
Nm estimated value derived using the Nilsson model 
When the existence of a nuclide or an isomer is questionable the following codes are used: 


EU the existence is under discussion (e.g. 185В17), If the existence is strongly 
doubted, no excitation energy and mass excess values are given, and they are 
replaced by the keyword “non-exist” (e.g. !38Pm’”), 

RN the isomer has been proven not to exist (e.g. !9! Pb"). Excitation energy and 

mass excess values are replaced by the keyword "non-exist". 
Remark: codes EU and RN are also used when the discovery of a nuclide is 
questioned (e.g. 20Ет апа 2991 у), In this case, a mass excess value derived 
from the Trends from the Mass Surface (see the AME2020 publication for de- 
tails) is always given for the ground state. 
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Isomer assignment: 


* when the available experimental information is insufficient to unambiguously 
determine which state is the ground state and which one is the excited isomer, 
as well as in cases where the uncertainty (ЛЕ,) of the excitation energy (Еу) is 
greater than half the excitation energy value (AE, > Е,/2), these quantities are 
followed by an asterisk (see for example '02У апа !??y"), 


& when the ordering of the ground state and the excited isomer is reversed in 
comparison to the assignment made in ENSDF, the ampersand sign is added in 
the table (see for example 100ү аһа 100 ym). 


Half-life Half-life value (see section 2.3). 
$ = seconds; m = minutes; В = hours; d = days; y = years; 1 y = 365.2422 d = 31 556 926 s. 
STABLE - stable nuclide or nuclide for which no finite half-life value was established. 


# indicate non-experimental value estimated from Trends іп Neighboring Nuclei (ТММ) (see 
section 3.1). 


subunits: 
ms : 10 s  millisecond ky : 103 у  kiloyear 
us : 1076 s microsecond My : 106 у | megayear 
ns: 107° s паповесопа Gy : 10? у  gigayear 
ps : 10-7 s picosecond Ty : 102 у  terayear 
fs : 10-5 s femtosecond Py : 10° у  petayear 
as: 10-18 s attosecond Ey : 10!8 у ехауеаг 
75 : 107?! ^s теріоѕесопа Zy : 10?! у тейауеаг 
ys : 10-24 ^s уосювесопа Уу : 107 у | yottayear 
J* Spin and parity (see section 2.4): 
0 uncertain spin and/or parity based on weak experimental arguments. 
Ж directly measured spin (see section 2.4). 
# non-experimental value estimated from Trends in Neighboring Nuclei (TNN) (see sec- 
tion 3.1) or from theoretical predictions. 
high high spin. 
low low spin. 
ат same J” as the &-decay parent nuclide. 
T isospin multiplet value for Isobaric Analog States (see section 2.2.1). 
Ens Year of the ENSDF file archive. In order to reduce the width of the table, the two century digits are 
omitted. 
Reference Reference key-numbers (see section 2.8). In order to reduce the width of the table, the two century 


digits are omitted from the NSR reference key. The complete references list and associated NSR 
reference key-numbers are given in the second AME publication in the present volume. 
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Year of 
discovery 


Decay modes 
and intensities 


10Cr02 updates derived from a primary (journal article) reference with the keynumber taken 
from the “Nuclear Science Reference” (NSR) database [22] (see section 2.8). When the 
keynumber was not available, the style 12Ма.1 was provisionally adopted. 

12Dr.A updates derived from a secondary (abstract, preprint, private communication, not- 
refereed conference proceeding, thesis or laboratory report) reference. 


AHW (ог GAU, HWJ, ЕСК, MMC, SAR, WGM), re-interpretation by one of the NUBASE 


evaluators. 
Mirror deduced from mirror nuclide properties. 
Imme deduced from Isobaric Multiplet Mass Equation. 


The reference key-numbers are followed by codes having up to three letters that indicates which 
physics quantity was added or modified: 
M mass excess 
E  isomer excitation energy 
half-life 
spin and/or parity 
decay mode and/or its intensity 


_ оч мч 


identification 


Year of discovery assigned for the ground and excited isomeric states (see section 2.7). 


Decay modes followed by their intensities and associated uncertainties, both in % (see section 2.5). The 
ordering is according to decreasing intensities. The uncertainties are given by the ENSDr-style format, 
e.g. 0=25.9 23 stands for 0=25.9 % + 2.3 96. The notation 1.8e-12 stands for 1.8 x 10712, 


о ? means that the &-decay mode is energetically allowed, but not experimentally observed 





a=? means that the a-decay is observed, but its intensity is not experimentally known 








а о emission 

р 2р proton emission 2-proton emission 
n 2n neutron emission 2-neutron emission 
E electron capture 

et positron emission 

Br В? decay (Bt ==-+е*) 

В” В” decay 

2p- double В” decay 

2p* double В+ decay 

Вп В -delayed neutron emission 

p 2n p` -delayed 2-neutron emission 

p 3n p^ -delayed 3-neutron emission 

В?р p ^-delayed proton emission 

p^2p В ^-delayed 2-proton emission 

p^3p p ^ -delayed 3-proton emission 

pa В -delayed a emission 

Bra B*-delayed о emission 

pd В ^ -delayed deuteron emission 

pt В” -delayed triton emission 

IT internal transition 
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SF spontaneous fission 
BSF B*-delayed fission 
p SF p^ -delayed fission 
24е heavy cluster emission 


For stable or long-lived nuclides: 
IS Isotopic abundance taken from Ref. [20] (see section 2.6). 


Indicates a comment to a nuclide, which is given below the block of data corresponding to the same 
A. The asterisk symbol is also included at the end of the data line. The comment starts with a letter 
code, similar to the one that follows the reference key-number (see above), indicating to which 
physics quantity the remark is applied. It contains: (i) information explaining how a specific value 
was derived; (ii) reasons for changing a value or its uncertainty that were reported by the original 
authors, or for rejecting it; (iii) complementary references to updated data; (iv) individual values 
used in the statistical analysis of data. 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

In 8071.3181 0.0004 609.8 s 0.6 1/2%ж 06 19Ма40 Т 1932 В” =100 ж 

ІН 7288.9710 0.0001 STABLE 1/2%ж 06 11Ве5 D 1920 IS=99.9855 78 ж 
жіп T : from the world average in 19Ma40=609.8(0.6) (t=879.7(0.8) s) ж 
жІН М: rounded from 7288.971064(0.000013) keV жж 

?H 13135.7229 0.0001 STABLE 1% 03 1932 15-0.0145 78 ж 
н M : rounded from 13135.722895(0.000015) keV жж 

эн 14949.8109 0.0001 12.32 у 0.02 1/2%ж 00 1934 В-=100 * 

ЗНе 14931.2188 0.0001 STABLE 1/2%ж 98 1934 IS=0.0002 2 * 

Li 286708 20008 p-unstable 3/2 8 98 p? * 
жн M : rounded from 14949.81090(0.00008) keV ж 
x?He M : rounded from 14931.21888(0.00006) keV ж 
жш І: identification in 69Wi13 not accepted жж 

^H 24620 100 139 ys 10 27 98 03Ме11Т 1981 п=100 * 

4Не 2424.9158 0.0001 STABLE 0* 98 1908 IS=99.9998 2 * 

414 25320 210 91 ys9 27 98 65Ce02 T 1965 p-100 
x^H T : width=3.28(0.23) MeV; other 91Go19=4.7(1.0) outweighed, not used ж 
x^He M : rounded from 2424.91587(0.00015) keV ж 

5H 32890 90 86 ys 6 (1/2*) 1917Wu03 T 1987 2n=100 ж 

5He 11231 20 602 ys 22 3/2- 02 1937 n-100 * 

5Li 11680 50 370 ys 30 3/2- 02 1941 p-100 

5Be 371408 20008 p-unstable 1/2*# 18 p? 
жн T : from width=5.3(0.4) MeV іп 17Wu03 жж 
oH J : from angular distribution data consistent with / — 0 in 01Ko52 жж 
*5 Не T : from width=758(28) keV, average 12Lu01=767(10) keV жж 
* Не T: 09АК03-670 (12, stat) (30, syst) keV; Визе ratio=2.9 жж 

6н 41880 250 294 уз 67 27% 19 1984 n 7;31 ? * 

6Не 17592.10 0.05 806.92 ms0.24 or 02 15РЮТ D 1936 В-=100;В- d=0.000278 18 

Li 14086.8804 0.0014 STABLE lt x 02 1921 1$=4.85 171 

SLi 17649.76 0.10 3562.88 0.10 56 as 14 0+ T=1 02 81Во02 Е 1981 IT=100 

6Ве 18375 5 5.0 zs 0.3 0+ 02 1958 2р=100 

6B 47320# 2000# p-unstable 27% 2р? 
*6Н Т : from width=1.55(0.35) MeV, average 84A108=1.8(5) MeV 86Be35=1.3(5) MeV жж 
x9He D : other %B~ 4 09Ra33=1.65(0.10)e-6, but with 525-keV threshold жж 
x9He T : symmetrized from 12Kn01=806.89(0.11, stat)(+0.23-0.19, syst) жж 

7H 49140# 1000# 652 ys 558 1/2*# 17 08Са22 Т 2003 2n? ж 

"He 26073 8 2.51 zs 0.07 (3/2)” 03 12Са05 Т 1967 п-100 ж 

"Li 14907.105 0.004 STABLE 3/27» 03 1921 1$=95.15 171 

т 26150 30 11250 30 RQ 3/2- Т-3/2 03 

7Be 15769.00 0.07 53.22 d 0.06 3/2- 03 1938 €=100 

7Be! 26750 30 10980 30 RQ 3/2- Т-3/2 03 p?2He ?;a@ ? 

7B 27677 25 570 ys 14 (3/27) 14 11СҺ32 Т 1967 р-100 ж 
JH T : symmetrized from 08Ca22=0.09(+94-6) MeV жж 
*7Не Т : from width=182(5) keV in 12Са05; others 09Ак03=190(30) жж 
*’He Т: 08бе29-125(--40-15) 02Ме07-150(80) 69St02=160(30) (outweighed) жж 
В T : from width=801(20) keV in 11Ch32 жж 

Не 31609.68 0.09 119.5 ms 1.5 0+ 05 158105 TD 1965 В-=100;В “п-16 1; ж 

В 71-091 
Shi 20945.80 0.05 838.7 ms 0.3 д 05 10101 T 1935 В-=100;В- a=100 ж 
SLi 31768 5 10822 5 RQ 0* Т=2 05 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
Ве 4941.67 0.04 81.9 as 3.7 0* 05 1932 a=100 
Ве’ 21568 3 16626 3 2* frg. Т=1 047106 E 2004 a~100 
$Ве/ 32436.0 2.0 27494.3 2.0 RQ 0* T=2 05 п-39.4;4-27.02Н-11.7; ж 
0=7.9;р=6.9;Не=6.6; 
ІТ-0.60 
8B 22921.6 1.0 771.9 ms0.9 2% 05 20103 T 1950 B*=100;B* @=100 ж 
ӛрі 33546 8 10624 8 RQ 0%Т-2 05 1975 
8c 35064 18 3.5 zs 1.4 0* 18 1974 2р-100 ж 
ЖӘНе D : 96D t intensity from 86Bo41 жж 
Li D : B~ decay to first 2+ state іп Ве, which decays 100% by 2a жж 
Li T : average 10Ғ101-838.40(0.36) 03Wil7=839.60(1.06) 905а16=840.3(0.9) жж 
«8B T : average 20Vi03=771.9(1.7),773.9(1.8),770.9(1.7), uncertainty in the ж 
*8В T: last value from priv. comm. with the authors (from 2.7 to 1.7), жж 
+B Т: 73McZW=772(4) 71 Wi05=762(5) 64Ma35=774(4) жж 
жС T : from width=130(50) keV in 11Ch32 жж 
эңе 40940 50 2.5 752.3 1/2(+) 06 160501 1987 п=100 ж 
Li 24954.91 0.19 178.2 ms 0.4 3/2- 06 15В105 TD 1951 В” -100;B “п-50.5 10 
?Be 11348.45 0.08 STABLE 3/27» 06 1921 18-100 
°ве! 25738.8 17 14390.3 17 RQ 1.25 ав 0.10 3/2” Т-3/2 06 1976 
°B 12416.5 0.9 800 zs 300 3/2- 06 1940 р-100 
эв! 27071.0 2.3 14654.5 25 RQ 3/2- T=3/2 06 
?C 28911.0 2.1 126.5 ms0.9 3/2- 06 01Ве51 D 1964 В+=100;В+р=7.5 6; * 
Bt a=38.4 16 
* He T : from width=180(100) keV in 13A114; other width=100(60) keV in 99Bo26 жж 
жс р: 96 ^p from %B* (to 9В gs)=54.1(1.5) from 01Ве51 апа %В+ (to °В exc) жж 
жс D: from 00Ge09, but renormalized in order to have %В %(9Су-100, and жж 
жс D: %р/%а from 00Ge09; %B* a=100 - %B* (to °В gs) - %В+ ж 
жс 1: from 04Ti06 жж 
He 49200 90 260 ys 40 0+ 07 1994 2n=100 ж 
Oli 33053 13 2.0 zs 0.5 (17,27) 0794Үо01 TJ 1975 п-100 
Юр 33250 40 200 40 RQ 3.7 zs 1.5 1* 07 977104 T 1994 ІТ-100 ж 
Юри 33530 40 480 40 RQ 1.35 zs 0.24 (2*) 0794Yo01 T 1993 ІТ-100 ж 
0Be 2607.49 0.08 1.387 My0.012 0* 0710Chl8 T 1935 В -100 * 
Be’ 33787 21 21179 21 RQ (2-)Т-2 07 п Xp 23H? 
10B 2050.611 0.015 STABLE DEO 07 1920 IS=19.65 44 
в’ 3790.66 0.04 1740.05 0.04 ot T=1 07 IT-100 
0G 5698.67 0.07 19.3011 s 0.0015 0+ 07 16Dul0 T 1949 B*-100 * 
10N 38800 400 143 уз 36 17,27 17 17Но10 TJ 2002 р? ж 
*ЮНе D : most probably 2 neutron emitter from S2n=-1440(90) keV жж 
*ЮНе T : from width=1.76(0.27) MeV, average 10Ко43=1.8(4) and 10Jo06=1.73(0.36), жж 
*10Не Т: the latter average of 1.11(0.76), assuming a single narrow resonance, жж 
ж10Не T: апа 1.91(0.41), assuming two overlapping resonances; others: жж 
ж10Не T: width=2 MeV іп 125107, 100-500 keV іп 940504, <1.2 MeV in 94Ko16 жж 
жд T : from average width=120(+100-50) keV іп 977104 and 100(70) keV іп 94Yo01 жж 
«OL jn T : from average width=358(23) keV in 94Үо01, 150(70) keV in 93Bo03; жж 
ШЕШ T: Birge ratio=2.8 жж 
ж10Ве T : average 10СҺ18-1.386(0.016) 10Ко19-1.388(0.018) ж 
x10c Т : average 16Du10-19.2969(0.0074),19.3009(0.0017) 09Ва06-19.282(0.011) жж 
ж9С Т: 081а01=19.310(0.004) 90Ва02=19.295(0.015) 74А201-19.280(0.020) жж 
xC Т: 74Ко21=19.150(0.030) жж 
ж10№ T : from width=3.1(+0.9-0.7) MeV for J=2- in 17Но10; other: жж 
ж10№ T: width=2.5(+2.0-1.5) MeV for J=1- ш17Но10. ж 
Ші 40728.3 0.6 8.75 ms 0.06 3/2-ж 1212Ке01 Р 1966 В-=100;В-п=86.3 9; * 
В” 2n=4.1 48 3n=1.9 2; 
В” a=1.7 3;B~ d=0.0130 13; 
В t=0.0093 8 
!! Be 20177.17 0.24 13.76 s 0.07 1/2*» 1219Re03 D 1958 В-=100;В- 0=3.3 1; * 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
В” p=0.0013 358^ n? 
Пве! 41336 20 21158 20 RQ 0.93 zs 0.13 3/2- Т-5/2 MMC162J 1997 ІТ? ж 
пв 8667.708 0.012 ЅТАВІЕ 3/27» 12 1920 15-80.35 44 
пв! 21228 9 12560 9 RQ T=3/2  1/2*,(3/2*) 12 1963 
ИВ 42230 80 33570 80 2р 3/2- Т-5/2 MMC146J 
Ше 0649.40 0.06 20.3402 т 0.0053 3/27 * 12 18Уа04 Т 1934 B*-100 * 
Шеј 22810 40 12160 40 RQ 1/2* Т-3/2 12 71%а21 D 1971 p=? 
HUN 24366 5 585 ys 7 1/2* 1219Well T 1974 p-100 * 
Им 25110 60 740 60 690 уз 80 1/27 1296Ax01 ETJ 1974 p-100 
по 47740 60 198 уѕ 12 (3/2-) 2020We08 Т) 2019 2р-100 ж 
xHLi Т: average 97M035-8.99(0.10) 96Mu19=8.2(0.2) 95Ве.А=8.4(0.2) ж 
ЖИ Т: 81Bj01=8.83(0.12) and 74Ко31-8.5(0.2) ж 
*ПВе D : %B~ а from 19Re03=3.30(0.10); other 81A103=2.9(4) ж 
*!!Ве D : Вр from 19Ay03=0.0013(0.0003); others (indirect) 14Ri01=0.00083(9) жж 
x!!Be D: 20Ri02<0.00022% жж 
жШВе J: 14Tal0=1/2 ж 
x! Bel T : from width=490(70) keV in 97Te07 жж 
«Hc T : from 18Va04 using world data жж 
ЖИМ T : from width=780(10) keV in 19We11 ж 
xO T : from width=2.31 (0.14) MeV in 20We08; other width=2.46 MeV іп 19Fo10 жж 
ви 49010 30 (17,27) 1774В005 I 2008 п? 
Be 25077.8 1.9 21.46 ms 0.05 0* 17 1966 В =100;В- n=0.50 3 
Ве" 27328.8 24 2251 1 233 пв7 0+ 17 2007 ІТ-100 ж 
PB 3369.4 1.3 20.20 ms 0.02 1% 17 1935 В” -100;B- о-0.60 2 
пв! 26088 19 12719 19 RQ 0+ Т=2 1708Ch28 J 
пс 0.0 0.0 STABLE 0* 17 1919 15=98.94 6 
РС! 5108 3 15108 3 RQ I*T-1 17 П-%о ? 
рс} 27595.0 2.4 27595.0 24 RQ 0+ Т=2 17 
DN 7338.1 1.0 11.000 ms0.016 Їж 17 09Hy01 D 1949 B*-100;8* 021.934 * 
мі 29580 4 12242 4 2р > 5 zs (0+) Т=2 17 MMCI42J ж 
120 32013 12 8.9 zs 3.3 0+ 1719Well Т 1978 2р=100 * 
x Ве” T : average 07Sh34=229(8) 13Jo06=247(15); other 18Ch31=270(+12-120) жж 
xÜN T : from 78А101; other 20Bi15=10.92(0.11,stat)(0.01,syst) ж 
x DN! Т : from width 100 keV in 19Wel1 жж 
x120 T : from width=51(19) keV in 19We11; others 12Jal1<72 keV ж 
ж?О T: 09Su14=600(500) keV 95Kr03=578(205)keV жж 
Bp; 56980 70 3.3 zs 1.[2 3/2 8 08AK03 D 2008 2n=100 ж 
BBe 33659 10 1.0 zs 0.7 (1/27) 19Co02 J 1983 n? * 
BBer 35160 50 1500 50 RQ (5/2*) 1992 
эв 16561.9 1.0 17.16 ms0.18 3/2- 00 15В105 TD 1956 В-=100;В- n=0.266 36 
BC 3125.0093 0.0002 STABLE 1/2-ж 01 1929 IS=1.06 6 
всі 18233.8 1.1 15108.8 14 RQ 3/2- Т-3/2 00 ІТ-0.82 7;n 20? 
BN 5345.48 0.27 9.965 m 0.004 1/27ж 00 1934 В+ =100 
вм 20410.59 0.18 15065.1 03 КО 3/27 Т-3/2 00 ІТ-4.9 3;p ?;a ? 
во 23115 10 8.58 ms0.05 (3/27) 00 70Е503 D 1963 B*=100;B* p=10.9 2 
ЗЕ 42030# 500# 1/2*8 p? 
*BLi T : from width=125(60-40) keV іп 13Ко03 жж 
ж13Ве T : from width=450(30) keV in 10Ко17; other width=300(200) keV іп 95Pe12 жж 
жІЗВе J: from 10Ко17,19Со02; others J=1/2+ in 01 Th01,08Ch07,13AKk02,14Ra07 жж 
“Ве 39950 130 4.53 750.27 0+ 01 158105 TD 1973 В-=100;В n=86 6:8 2n-52; ж 
B- t=0.02 1;B~ a<0.004 
Ве? 41470 60 1520 150 1:30) (2:5) 95Во10 I 1995 
14B 23664 21 12.36 ms 0.29 2 01 158105 TD 1966 В-=100;В n=6.04 23; 
В-21? 
ив! 40728 20 17065 29 RQ 4.15 zs 1.9 0* T=3 ММС1627 2001 ІТ? ж 
^c 3019.893 0.004 5.70 ky 0.03 0* 01 1936 В” -100 
исі 25120 100 22100 100 (27) Т=2 01 1989 ІТ-100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
14N 2863.4168 0.0002 STABLE Tw 01 1920 IS=99.6205 247 
мі 5176.007 0.010 2312.590 0.010 Ot Т=1 01018406 Е 1963 1Т-100 
140 8007.781 0.025 70.621 s 0.011 0* 0113La23 T 1949 В+=100 * 
Mp 31960 40 500 ys 60 2- 14106016 TJ 2010 p? * 
x Be р: %В-ь %B~ о from 02Је11 жж 
x14 Bi T : from widthz110(50) keV in 01Ta23 жж 
x40 T : average 13La23=70.610(0.030),70.632(0.094) 12Та.В-70.623(0.053) жж 
x40 T: 06Bu06=70.696(0.052) 04Ва78-70.641(0.020) 01Ga59=70.560(0.049) жж 
x40 T: 78Be61=70.684(0.077) 78 Wi04=70.613(0.025) 73С112=70.588(0.028); жж 
x40 Т: others (outweighed): 74Az01=70.43(0.18) 72A101=70.48(0.15) ж 
x40 Т: 725150=70.32(0.12) ж 
*МЕ T : from width=910(100) keV іп 106016 ж 
SBe 49830 170 790 уз 270 (5/2*) | 1513Sn02 TD 2013 n-100 * 
DB 28957 21 10.18 ms 0.35 3/2- 02 15В105 TD 1966 В” =100;B~ n=98.7 10; ж 
В-2п1<1.5 
5c 9873.1 0.8 2.449 s 0.005 1/2* 02 1950 В-=100 
DN 101.4381 0.0006 STABLE 1/27* 02 1929 IS=0.3795 247 
DN! 11717 4 11615 4 RQ 1/2* Т-3/2 02 n ?;р 21Т-0.00523 19 
150 2855.6 0.5 122.266 s 0.043 1/27 x 02 20Bu02 T 1934 B*-100 * 
50! 14020# 40# 11165# 35# (1/2+) T-32 02 Imme Е р=100 
БЕ 16567 14 1.1 zs 0.3 1/2% 16 046015 J 1978 р-100 ж 
Ne 40220 70 2р 770 ув 300 (3/27) | 1414Wa09 JTD 2014 2p-100 * 
жІЗВе T : from width=575(200) keV іп 13502 жж 
жЭВ D : %В- 2n symmetrized from 91На25=99.68(+0.08-1.58); other 95Ке.А-93.6(1.2) жж 
x150 T : average 20Bu02=122.308(49) 77А201-122.23(0.23) 60Ja12=122.1(0.1) ж 
*БЕ T : from width=370(70)(+200-0) keV in 160е15 ж 
жІЗМе T : from width=590(230) keV ж 
16Ве 57450 170 650 уз 130 0+ 15 125р01 Тр 2012 2n=100 * 
16B 37112 25 >4.6 zs 07% 16 2000 п? 
lec 3694 4 750 ms6 0* 99 1961 В =100;B~ n=99.0 3 ж 
16N 5683.9 2.3 7.13 8 0.02 2: 99 18Kil2 D 1933 В” -100;B- a=0.00154 5 * 
lon” 5804.3 2.3 120.42 0.12 5.25 us 0.06 07 Tsi 99 83Mi20 D 1957 IT~100;8~ 20.000389 25 * 
16; 5613 7 9929 7 RQ 0+ Т-2 99 
160 —4737.0021 0.0003 STABLE ot 99 1919 IS=99.757 11 
160p 8231.60 0.27 12968.6 0.27 27 99 64Bol3 Е р=78 4;0=22 4;IT=0.28 3 
160! 8059 4 12796 4 RQ 0 T=1 99 IT=100 
1607 7984 4 22721 4 RQ 0%Т-2 99 
16Е 0675 5 21 75 5 07 99 18Ch25 T 1964 р-100 ж 
16е 23987 20 > 5.7 25 0+ 99 14Вг19 Т 1977 2р=100 ж 
*16Ве T : from width=0.8(+0.1-0.2) MeV жж 
*16С T : average 016106-753(8) 76А102=747(8) ж 
xlóN D : %B~ а average 18К112-0.00159(6) 16Re01-0.00149(5stat)(4-0- lOsys) жж 
ж16№" D : %B~ average 83М120=4.35(0.50)е-4 5.10(0.65)e-4 83Ga18=3.42(0.37)e-4, жж 
ж16№" D: supersedes 82Ga05=3.13(0.43)e-4, 75Pa01=3.3(0.7)e-4 жж 
ж16Е T : from width=21.3(5.1) keV жж 
ж16Ме T : from width 80 keV (3 sigma upper limit) in 14Br19 жж 
ИВ 43720 200 5.08 ms 0.05 (3/27) 99 880009 Р 1973 В =100;B~ n=63 1; ж 
В” 2n=12 2;B ^ 3n=3.5 7; 
В” 4n=0.4 3 
Uc 21032 17 193 ms6 3/2* 17 1968 В-=100;В ^ n=28.4 13; 
B-2n? 
UN 7870 15 4.173 s 0.004 1/2- 99 942008 D 1949 В-=100;В- п=95.1 7; * 
В” 00.0025 4 
по —808.7642 0.0006 STABLE 5/2*x 99 1925 15-0.03835 96 
по! 10270.02 0.17 11078.78 0.17 КО 1/27 Т-3/2 99 B^ Xn ?Т=0.42 14 
ПЕ 1951.70 0.25 64.370 s 0.027 5/2* 9916801 T 1934 В+ =100 ж 
прі 13144.7 1.9 11193.0 19 RQ 1/27 Т-3/2 99 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
UNe 16500.5 0.4 109.2 ms0.6 1/27ж 99 02М019 Р 1963 В+ =100;В+р=94.4 29; 
B* о-3.51 1;8 "ра-0.0144 
Na 34720 60 (1/2%) 1717В:07 UD 2017 р-100 
ЖИМ D : %B~n from 76A102 жж 
жЕ Т: average 16Br01=64.402(0.042) 15Gr14=64.347(0.035) ж 
18B 51790 200 <26 ns (27) 16 10Sp02 IJ 2010 n-100 
8с 24920 30 92 52 0+ 17 1969 В -100 8 “п-31.5 15; 
B-2n? 
18N 13113 19 619.2 паз 1.9 17 96 051460 TD 1964 В-=100;В- п=7.0 15; ж 
В” а-12.2 6; 2,2 
180 —782.8163 0.0006 STABLE ot 96 1929 IS=0.2045 102 
180! 15495 20 16278 20 17 T2 AHWe * 
ЗЕ 873.1 0.5 109.734 т 0.008 1+ 96 ЕСК204 Т 1937 B*-100 
врт 1994.5 0.5 1121.36 0.15 162 п57 $t 96 ІТ-100 
Ірі 1914.7 0.5 1041.55 0.08 0+ Т=1 96 ІТ-100 
8 №№ 5317.6 0.4 1664.20 ms 0.47 0+ 96 151219 Т 1954 B*-100 * 
18 Ма 25040 90 1.3 zs 0.4 17# 15 04Ze05 TD 2004 p=? 
ж18№ р: ?6B- а from 89Zh04 жж 
xl8N D : other %8 п 94Sc01=2.2(0.4) 95Ве.А=10.9(0.9) 91Re02=14.3(2.0)(same group) жж 
ж18№ T : average 051160-619(2) 990203-620(14) 820101=624(12) 64Ch19=630(30) жж 
ж18 0! Е : assuming 16399(5), 17025(10) levels to Бе IAS's of 114.90(0.18), 747(10) жж 
ж18 0! E: levels in !8N (see 951107) жж 
ж18 Ме T : average 15Lal9=1664.00(+0.57-0.48) 13Gr03=1664.8(1.1), supersedes жж 
xl8Ne T: 07Gr18=1665.6(1.9); others (outweighed): 75А127=1669(4) 75Ha21=1687(9) жж 
юв 59770 530 2.92 150.13 (3/27) 18 03Үо02 TD 1984 В -100 8 “п-71 9; ж 
В-2п=17 5;B ^ 3n«9.1 
19C 32410 100 46.2 ms 2.3 1/2+ 17 88Du09 TD 1974 В-=100;В- п=47 3;В- 21=73 ж 
19N 15856 16 336 ms3 1/27 96 06Su12 TJD 1968 В-=100;В- п=41.8 9 
во 3332.9 2.6 26.470 $ 0.006 5/2* 96130701 Т 1936 В-=100 ж 
юр —1487.4451 0.0008 STABLE 1/2%ж 96 1920 18-100 
Әрі 6052.2 0.9 7539.6 0.9 5/2* Т-3/2 96 ІТ-100 
Ne 1752.05 0.16 17.2569 s 0.0019 1/2%ж 96 17Fo24 T 1939 B*-100 * 
Ne! 9253 9 7501 9 RQ (5/2)* T=3/2 96 MMCI27J * 
Na 12929 11 > 1 as (5/2+) | 1510Mul2 T 1969 p-100 * 
Mg 31840 60 5 ps3 1/273 14 09Ми17 TD 2007 2р-100 ж 
ІВ D : %В n, %В` 2n symmetrized from 03 Үо02=71.8(+8.3-9.1), 16.0(+5.6-4.8) жж 
«PC T : average 88Du09=49(4) 95Re.A=44(4) 950z02=45.5(4.0) жж 
жс J : from 01Ма08, 99Na27 and 95Ва28 жж 
x190 Т: average 13Uj01=26.476(0.009) 94It.A=26.464(0.009) ж 
ж19 Ме T :average 17Fo24=17.2569(0.0021) 13Uj01=17.254(0.005) 12Tr06=17.262(0.007); жж 
ж19 Ме T: others (outliers) 14Br06=17.283(0.008) 94Ko.A=17.296(0.005) ж 
*9 № T: 92Ge08=18.5(0.6) for q=10+ (bare ion) жж 
жәке J : possible IAS of РО gs (1=5/2+) жж 
ж19№а T : from width 40 keV іп 10Mu12, dominated by resolution of «1 eV жж 
*9 Ме Т : symmetrized from 09М017=6(+2-4); supersedes 07Ми15=4.0(1.5) жж 
2B 69400 550 > 912.4 ys (17,27) 19181218 TJ 2018 п=100;В-п ?;В- 21? ж 
0с 37500 230 16 1053 or 17 90Ми06 TD 1981 B~=100;B~ n=70 11; * 
В 2п<18.6 
2N 21770 80 136 ms3 (27) 18 065412 TD 1969 В-=100;В- п=42.9 14; 
B^ 2n? 
20 3796.2 0.9 13.51 s 0.05 ot 98 1959 В-=100 
20R —17.463 0.030 11.0062 8 0.0080 2+ 98 1980017 Т 1935 В-=100 * 
20рі 6503 3 6521 3 RQ 0% T=2 98 
20Ме —7041.9322 0.0015 STABLE 0* 98 1913 15=90.48 3 
0Ne! 3230.5 2.0 10272.5 2.0 RQ 2t T-1 98 ІТ-100 
20 Ме? 9690.9 2.8 16732.8 2.8 КО 0+ Т=2 98 ІТ-100 
20Ма 6850.5 1.1 447.9 ms2.3 27% 98 89С102 D 1950 В+=100;В+ a=25.0 4 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
20а! 13348.9 1.2 6498.4 0.5 р 0+ Т=2 98 1979 р-100 
Ме — 174777 1.9 90.4 ms0.5 0* 16 175005 T 1974 В+=100;В+р=30.3 12 * 
*20В T : from width < 0.5 MeV жж 
жс D : 96D 7n average 03 Yo02=65(+19-18) 90Mu06=72(14) ж 
xc Т : average 90Mu06=14(+6-5), supersedes 89Le16=16(+14-7) same group, жж 
xc T: 95Re.A-16.7(3.5); other 03Үо02-21.8(--15.0-7.4) ж 
EU Т : evaluated in 19Bu01 using the world data жж 
x Mg T : average 17Su05=90.0(0.6) 16Lu13=91.4(1.0) жж 
в 78380 560 > 760 у$ (3/2) 19 18Le18 ТЛ 2018 2n=100 * 
1с 45640# 600# <30ns 1/2+# 15 93Ро.А I п? 
HN 25230 130 85 ms5 (1/27) 15091451 TD 1970 В-=100;В- п=87 3B 2n? * 
210 8062 12 3.42 8 010 (5/2*) 15 1968 В =100;В ^n? 
ШЕ -47.6 1.8 4.158 s 0.020 5/2* 15 1955 В” =100 
№ 5731.78 0.04 STABLE 3/2*« 15 1928 15=0.27 1 
21 Nel 3129.0 0.3 8860.8 0.3 5/24 Т-3/2 15 
21 Ма —2184.86 0.04 22.4550 $ 0.0054 3/2 * 15 185627 Т 1940 В+=100 ж 
21 Ма! 6790 4 8975 4 р 5/24 Т-3/2 15 
2IMg 10903.9 0.8 120.0 ms 0.4 5/2*x 1515Lul3 D 1963 B *-100;B* p=20.1 21; 
В” 00.116 18; 
B^ pa=0.016 3 
21 Al 27090# 600# <35ns 5/2*8 15 93Ро.А I р? 
*?!В T : from width < 0.6 MeV ж 
IN T : average 09Li51=83(8), supersedes 08Lo06-82.9(1.9), O7Su05=85(14) жж 
М T: 90Mu06=95(+15-11) 95Re.A=83.6(6.7), supersedes 91Ке02-61(23) ж 
М D : Вп average 091451=90.5(4.2) 90Mu06=84(9) 95Re.A=78(7), supersedes жж 
IN D: 91Re02=76(15) ж 
x?! Ма Т : average 18Sh27=22.4615(0.0040) 17Fi07=22.4056(0.0033); others жж 
*21Ма Т: 15Gr05=22.422(0.010) 75Az01=22.47(0.03) 74А103-22.55(0.10) жж 
*1Ме | T:average 15Lu12=118.6(0.5) 18Wa20=121.9(0.6) 92Go10=120(5) ж 
*IMg Т: 73Se08=123(3) 65На20-121(5) ж 
x? Mg D : %B*p average 18Wa20=19.2(30) 15Lu13=21.0(3.0) жж 
2с 53610 230 6.2 ms 1.3 0+ 15 03.002 TD 1986 B~=100;B~ n=61 14;872п<37 ж 
2% 31760 210 23 ms3 0-% 15 1979 В-=100;В- n=34 3; 
В-2п=12 3 
220 9280 60 2.25 $ 0.09 0+ 15 1969 В-=100;В-п<22 
2? Е 2793 12 4.23 s 0.04 (4*) 15 1965 В -10087п<11 
Ne —8024.716 0.018 STABLE 0+ 15 1913 15-9.25 3 
Ne! 5855 10 13880 10 4+ T=2 15 046003 Е ж 
22Ма —5181.39 0.13 2.6019 у 0.0006 ЭЕ 15FGK204 T 1935 В+=100;е*=90.57 8; * 
є=9.43 6 
?Na"  —4598.34 0.16 583.05 0.10 243 ns2 1+ 15 1958 
Nai — —4524.39 0.19 657.00 0.14 19.6 ps 0.7 0+ Т=1 15 
Mg —399.99 0.16 3.8745 s 0.0007 0+ 151704117 Т 1961 ж 
2Ме 13644 6 14044 6 p (4)* Т=2 15 MMC12 J * 
22 А] 18200# 400# 91.1 ms0.5 (4)* 15 1982 B^ =100;В+р=55 3; * 
В+2р=1.10 11; 
В+ 00.038 17 
2281 33640# 500# 28.7 ms 1.1 0* 1520Lel6 TD 1987 В+=100;В+р=62 5; * 
Вї2р=0.7 3 
*?С Т : symmetrized from 03Үо02-6.1(--1.4-1.2) жж 
*22С D : %В п symmetrized from 03 Yo02=61(+14-13) жж 
ж22 Ме! Е: from 16Ma.A, but T=2 assignment is not firm жж 
ж22Ма D: Ном 71GoYM жж 
*°Mg Т: average 17Du11=3.87400(0.00079) 03Ha20=3.8755(0.0012) ж 
*? Mg! — J:IAS of Al gs [J=(4)+] ж 
*22 $1 T : average 20Le16=28.6(1.4), supersedes 17Xu01=27.8(3.5), 96В111-29(2) жж 
ж2261 D : %В+р from 20Le16, based on %1(р)=5.3(1.0), 43.04.6) and 13.5(2.1); жж 
x? Si D: %ß*2p from 17Xu01 жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
5c 641708 — 10004 3/2*8 n? 
BN 36720 420 13.9 ms 1.4 1/2-# 21 03Y002 TD 1985 В-=100;В-п=42 6:8 -2л-84; ж 
В-30<3.4 
зо 14620 120 97 ms8 1/2% 21 075005 TD 1970 В-=100;В- п=7 2 
Bp 3290 30 2.23 s 0.14 5/2* 2195ReA D 1970 В -100;B^n«14 
Ne 5154.05 0.10 37.15 s 0.03 5/2*« 21151219 T 1936 В-=100 * 
?Э%Ма —9529.8535 0.0018 STABLE 3/2* x 2 1921 15-100 ж 
Nai — —1638.7 0.3 7891.2 0.3 5/2* Т-3/2 2 ІТ-100 
23Ма/ 10060.6 2.0 19590.4 2.0 240 78120 Т-5/2 21 85Еу01 Т ж 
23Mg -5473.67 0.03 11.3039 8 0.0032 3/2: 2117Yo05 J 1939 В+=100 
23м! 2329.3 0.6 7803.0 0.6 5/2+ Т-3/2 2100Pe28 D 1981 IT~100;p=0.17 8 
23 А] 6748.1 0.3 446 ms6 5/2* 21061403 T 1969 B*=100;B* p=1.22 5 ж 
23 AT! 18470 40 11720 40 p (5/2)* Т-5/2 2 1997 р=0.10 5;2р=3.6 4 
2351 23950# 500# 42.3 ms0.4 3/27% 21978104 TD 1986 B*-100;8*pz88;B*2p-3.63 ж 
+N Т : symmetrized from 03 Yo02=14.1(+1.2-1.5) жж 
*23М р: %В- n and 96 - 2n symmetrized from 03 Yo02=42.2(+6.3-6.5) and 8.0(+3.8-3.4) жж 
*23Ме T : average 15Lal9=37.148(0.032) 07Gr18=37.11(0.06) 74А103-37.24(0.12) ж 
*23Ма J : 00Ке09-5/2 жж 
*23Ма/ T : from width=1.9(0.8) keV жж 
*3Mg Т: average 77А701-11.317(0.011) 17Ма18-11.3027(0.0033) ж 
x23 А] D: Ном 11Sal5 жж 
ж2351 Т: also 18Wa05=40.17(1.86) for all delayed proton event > 300 keV жж 
ш 46940# 400# <52пв 07 93Ро.А I п? 
40 18500 160 77.4 ms4.5 or 07 15Са09 TD 1970 B~=100;B~ n=43 4 ж 
Е 7540 100 384 плз 16 3* 0707Su05 T 1970 В-=100;В-п<5.9 * 
Ме —5951.6 0.5 3.38 т 0.02 0+ 07 1956 В” -100[gs-0,m-100] 
“Һа —8417.901 0.017 14.9560 В 0.0015 47ж 07 FGK204 T 1934 В-=100 ж 
Қа" —7945.694 0.017 472.2074 0.0008 20.18 ms0.10 ПЫ 07 1961 ITz:100;B - -0.05 
Nai  —2450.53 0.13 5967.37 0.13 0+ Т=2 07 
“Мо —13933.578 0.013 STABLE 0* 07 1920 IS=78.965 49 
"Mg —4417.30 0.04 9516.28 0.04 (4*) Т=1 07 
Mg 1502.8 0.6 15436.4 0.6 0%Т-2 07 
24А] -48.81 0.23 2.053 8 0.004 4+ 07 1953 В+ =100;В + о=0.035 6; 
B+ p=0.0016 3 
24 ayn 376.99 0.25 425.8 0.1 130 ms3 Lt 07 1968 IT=82.5 30;B * 217.5 30; 
В+ а-0.028 6 
дү 5900 3 5949 3 р 0%Т-2 07 
2451 10745 19 143.2 52.1 or 07 155015 T 1979 B*=100;B* p=34.5 14 * 
24р 34020# 5004 1*4 р?;В+ ?;B*p 2 
x40 T : average 15Ca09=80(5) 01Ре14-67(10); other 90М006=61(+32-19) жж 
*24Е J: 15Са09=3 жж 
*24Ма 1: 00Ке09-4 FR 
*24 $1 T : average 15Su15=143.3(2.2) 97С202-140(8) жж 
*24 $1 D : %B*p average 98Cz01= 37.6(2.5) 111с06-33.3(1.6) жж 
5% 559804 5008 <260п5 1/27% 09 995а06 1 п?;2п?;8—? * 
50 27330 170 5.18 zs 0.35 3/2*8 09 16Koll T 2008 п-100 ж 
Bg 11330 100 80 ms9 (5/2*) 09 1970 В-=100;В-п=23.1 45; 
В-21? 
Ne —2036 29 602 ms8 1/2%ж 09 1970 В” -100 
25Ма —9357.8 1.2 59.1 $ 0.6 5/2+* 09 1943 В” -100 ж 
Mg —13192.78 0.05 STABLE 5/2*x 09 1920 IS=10.011 13 ж 
Mg! -5405.8 0.3 7787.0 0.3 5/2* Т-3/2 09 
25 A] —8915.97 0.06 7.1666 s 0.0023 572+ 09 171009 T 1953 В+=100 ж 
25 AJ! —1014.9 1.8 7901.1 1.8 5/2* Т-3/2 0920541 E 
2551 3827 10 220.6 ms 1.0 5/2+ 0920Su.] Т 1963 B*=100;B* p=35 2 ж 
25р 20190# 400# <30ns 1/27# 09 93Ро.А I p? 
+N Т: 240 2М events expected, but none observed in 99Sa06 жж 
x50 T : from width=88(6) keV in 16Ко11; other width=20(+60-20) keV in 13Cal8 жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
*25 Ма 1: 00Ке09=5/2 жж 


x? Mg 
ж25 А] 
x258i 


260 
26k 


26pm 


Ne 
26 Ма 
26 Мат 
26 Ме 
Al 
26 Al” 
2653 
265 
26р 


26рт 

265 
*260 
*26Ма 
*26 Ма” 
x26 A]" 
x26 A]" 
x26 A]" 
*26$1 
ж2бр 
ж26р 
ж26р 
*26р 
ж26рт 


270 
ZR 
27Ne 
27Ма 
27 Ме 
27 А 
27 д]! 
2751 
276 
27р 
27 р! 
27$ 


xF 
xF 
*27 Ме 
*27 Ма 
*27 Ма 
* Mg 
x?! Si 
x?" Si 
*275 
*275 


280 
28Б 


1: also 17Үо05,19Үо06-5/2 


Т : average 17L009=7.1657(0.0024) 75А201-7.174(0.007) 


Т: symmetrized from 20$и.1=220.9(+0.8-1.2) 


34660 
8670 


9310 
481 
-6861 
-6779 
—16214.544 
—12210.14 
—11981.83 
—7141.00 
5874 
0970# 





1130# 
27680# 


Т: symmetrized from 13Ко10=4.5(+1.1-1.5 stat)(3 syst) 


110 643.4 


4 82.4 

0.029 

0.07 

0.07 228.306 

0.11 

4 13015 
200# 


200# 164.4 
600# 


J: 00Ке09=1 

Т : also 87DuZU=9(2) 
Т: average 13Ch51=6345.30(0.90) 11Fi01=6346.54(0.46,stat)(0.60,syst) 
T: 115с22-6347.8(2.5) 83Ко22=6346.2(2.6) 77А111=6339.5(4.5) 


T: 75А201-6346(5) 72На82-6351(10) 69Fr08=6346(5) 


04 
0.04 

0.013 MD 
4 р 
0.1 


4.2 ps 3.3 
8.2 ms0.9 


2.2 ms0.1 
197 ms2 
1071.28 ms 0.25 
4.35 us 0.16 
STABLE 
717 Ку 24 
6346.0 ms 0.5 
2.2453 s 0.0007 


43.6 ms0.3 


115 ns 8 
<79ns 


T : other 08Ма39=2.2283(0.0027), discrepant; see discussions іп 101а01 


р: %B* 2p average 17Ja05=1.5(0.4) 04Th09-2.16(0.24); 
D: %Btp+%B*2p average 17Ja05=35(2) 04ТҺ09=39(2) 


Т : average 201106-43.6(0.3) 07Th09-43.7(0.6); 


T: others: 17Ja05=50(+23-12) 83Ca06,84Ca29-20(435-15) 


Т : average 14NiZZ=120(9) 17Ре09-104(14) 


44670# 500# 
25130 120 
7050 90 
—5518 4 
— 14586.59 0.05 
—17196.86 0.05 
—10383.1 0.7 6813.8 
—12384.51 0.11 
— 5759.5 2.3 6625.0 
—659 9 
12010 30 12670 
17490# 4008 
T 
D : %В-п symmetrized from 99Ве16=90(+10-30) 
T : average 17Ha23=29.3(2.1) 06Tr02=31.5(1.3) 
1: 00Ке09=5/2 
D : 9B п average 84Gu19=0.13(0.04) 74Ео31-0.08(0.03) 
T 
T 
T: Birge ratio=8.19 
Т: others 17Ja05=15.5(1.6) 01Са60-15.5(1.5) 
р 


520804 
33400 


7008 
120 


0.7 
23 RQ 
30 р 


<260ns 
5.0 ms 0.2 
30.9 ms 1.1 
301 ms6 
9.435 m 0.027 
STABLE 


4.117 $ 0.014 


260 ms 80 


16.3 ms0.2 


: average 99Re16=6.5(1.1) 97Ta22=5.3(0.9) 99D101=5.2(0.3) 98NoZW-4.9(0.2) 


: average 15ZaZY=9.408 (0.012) 70Re13=9.462 (0.012); Birge ratio=3.18 
: average 17Ма18=4.1117(0.0020) 75А201-4.109 (0.004) 76Ge06-4.206(0.008); 


:%В * p deduced from %B* p 96 * 2p = 64(3) and %В * 2p=3.0(0.6) 


« 100ns 
46 zs 


030001-27 


3/2*# 
5/2+# 
(3/2) 
5/2+* 
1/2%ж 
5/2+* 
1/2* Т-3/2 
5/2+ 
1/2* Т-3/2 
1/2% 
5/2* Т-5/2 
(5/27) 


16 13ЗК010 Т 


16 14NiZZ ЕТ 


16 
16 13СҺ51 Т 
16 101401 T 
16 
16 17Ја05 D 


16 17Ре09 ЕТ 
16 11Ео08 IT 


995а06 


- 


17На23 Т 


15ZaZY Т 


17Mal8 T 


Bee ee ee ee ee 





195414 T 


13 98Ро.А I 


2012 
1979 


2013 
1970 
1958 
1987 
1920 
1934 
1934 
1960 


1983 


2014 


1981 
1977 
1968 
1934 
1922 


1939 
1977 
1977 
1991 
1986 


13 20Re06 JD 2012 


2n=100 
B~=100;B~ n=13.5 40; 
B-2n? 
IT=82 11;B~=?;B~n=12 8 
В-=100;В- n=0.13 3 
В-=100 
ІТ-100 
15-11.025 38 
81-100 
81-100 
+=100 


В+=100;В+р=35.1 14; 
B+2p=1.99 21 

IT=100 

2p? 


n ?;:2n ? 

B^ 2100;B п-7721;) ^ 2n? 
В -2100;B n=2.0 5;B 2n ? 
В” =100;B~ n=0.098 24 
В-=100 

18-100 

ІТ-100 

B+=100 

IT? 

B*=100;B* p~0.07 

IT? 

B*=100;B* p=61 3; 

B+ 2p=3.0 6 


2n 2 7-0 
п-100 


жж 


ж ж ж ж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
28 Ме 1300 130 18.8 плз 0.2 0* 1317Ha23 T 1979 В-=100;В- п=12 1; * 
В-2п=3.7 5 
28 Ма -988 10 33.1 паз 1.3 1% 1317Ha23 Т 1969 В-=100;В- п=0.58 12 ж 
Mg -15019.95 0.26 20.915 h 0.009 ot 13 1953 В-=100 
23A] -16850.72 0.05 2.245 m 0.005 3** 1320He.A J 1934 В-=100 
28А —10858.14 0.11 5992.58 0.10 0+ Т=2 13 
2851 —21492.7971 0.0005 STABLE 0* 13 1920 15=92.2545 37 
28517 — 8951.75 0.05 12541.04 0.05 КО (3+) 13 
2857 —12176.88 0.10 9315.92 0.10 1.5 18 0.6 3% Т=1 13 
2%) —6265.8 1.0 15227 1 (0+) Т=2 1368Мс12 Р 1968 a=90 11;р=10 11 
28р —7147.9 1.1 270.3 ms0.5 3" 13 79Но27 Р 1953 B*=100;B* p=0.0013 4; 
В+ а-0.00086 25 
28 р! —1261 20 5887 20 р 0+ Т=2 13 
285 4070 160 125 ms10 0+ 13 1982 В+ =100;В+р=20.7 19 
Bc 28270# 500# >100ns pU 18Mul8 TD 2018 p-100 
+30 I: also 11 and 37 280 events expected in 97Ta22 and 995406, жж 
*280 I: respectively, but none observed жж 
*28 Ме Т: average 17На23-19.2(0.6) 15Le17=18.6(0.2) 06Тг02--20.0(0.5) ж 
*28 Ма T : unweighted average 17Ha23=34.6(1.0) 84Си19=34.1(0.6) 74Во31=30.5(0.4); ж 
*28 Ма T: Birge ratio=4.06 жж 
жЗМа  1:00Ке09-1 ж 
Е 40150 530 2.5 ms0.3 (5/2*) 1217Ma77 J 1989 B -100 8 n=60 40;B "2n 2 ж 
2 № 8400 150 14.7 ms0.4 (3/27) 12 05113 T 1985 В-=100;В-п=28 5;В-21=41 ж 
2 Ма 2680 7 43.2 ms0.4 3/2+* 1217Ha23 Т 1969 В” -2100;B п-223;8 2,2 ж 
Ме -10612.4 0.3 1.30 s 0.12 3/2+* 12 1971 В” =100 * 
АГ -18207.8 0.3 6.56 т 0.06 5/2%ж 12 20Не.А J 1939 В” -100 
2951 —21895.0815 0.0006 STABLE 1/2%ж 12 1920 15-4.672 16 
95; —13605 5 8290 5 5/2% Т-3/2 12 ІТ-100 
29р —16952.8 0.4 4.102 s 0.004 1/2% 12 201001 T 1941 В+=100 ж 
төрі -8571.0 2.5 8381.8 24  RQ 5/2+ Т-3/2 12 1969 ІТ-100 
295 —3094 13 188 ms4 5/2+# 1279Vi01 D 1964 B *-100;B* p=46.4 10 
Cl 4020# 190# 5.4 zs 1.9 (1/2) | 1615Mul3 I 1993 р-100 ж 
?9 Ar 379704 4408 >100ns 5/2+# 18Mul8 TD 2018 2p=100 
OR D : %B~n from 99D101,01Pe14=100(80) жж 
ж29 Ме T : average 05Tr13=13.8(0.5) 06Ті02-15.1(2.6) 97Хо.А-15.6(0.5); others: жж 
x?Ne T: 06Tr02=16.4(1.3) 01Ре14-15(3) 99р101=15(4) 99Re16=19(9) 97Та22-15(3) жж 
ж29 Ме J : 16Ко05-(3/2) ж 
x? Ne D : %В- п average 06Tr02=29(7) 99Re16,99D101=27(9) 01Pe14=27(9); ж 
*29 Ме D: other 01Ве53=17 5 жж 
x? Ма D : %В- п average 95Re.A=27.1(1.6) 841.а03-21.5(3.0) 74R031=15.1(1.8) жж 
ж29 Ма D: 79De02-21(4); Визе ratio=2.88 жж 
*29 Ма T : average 17Ha23=42.8(0.5) 84Gu19=44.9(1.2) 84La03=44(1) 74Ео31-42.9(1.5) жж 
ж29 Ма J : 00Ке09=3/2 жж 
*29 Ме J: also 19Yo06=5/2 жж 
ж Әр T : average 20L001=4.1055(0.0044) 80%113=4.084(0.022) 75Az01=4.083(0.012); жж 
xP T: other (not used) 73Ta04=4.149(0.005) жж 
x?Cl T : from width=85(30) keV in 16Go.1 жж 
30R 48960# 500# <260ns 10 995а06 I n? 
Ne 23280 250 7.22 ms0.18 0+ 10 15804 T 1985 В -100 8 “п-13 4; ж 
В 2n=8.9 23 
30 Ма 8475 5 45.9 ms0.7 Qty 1017Ha23 T 1969 В-=100;В n=28.6 22; * 
Bo 2n=1.24 19; 
В” a=5.5e-5 2 
Mg -88814 1.3 317 ms4 0+ 10 841803 D 1971 В-=100;В-п<0.06 ж 
30A] —15864.1 1.9 3.62 8 0.06 3% 1020Не А J 1961 В-=100 
3051 - 24432.962 0.022 STABLE 0* 10 1924 IS=3.0735 21 
30р — 20200.86 0.07 2.5000 m 0.0017 1*« T=0 10181401 T 1934 B*-100 * 
30рі — —19523.85 0.08 677.01 0.03 0* T=1 10 
305 —14059.25 0.21 1.1798 8 0.0003 0+ 10181401 Т 1961 В+=100 ж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 


























Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
ci 4675 24 >100ns 3% 10 18Mul8 TD 2018 р=100 
30 Ar 22070# 180# <10 ps 0+ 16 15Mul3 IDT 2015 2р=100 
*30Ме T : average 15St14=7.18(0.22) 07Tr08=7.3(0.3); жж 
*30Ме T: others 01Ре14-7(2) 99D101=7.5(1.5) ж 
*30 Ма T : average 17На23=44.1(0.8) 84La02=48(2) 84Gu19=50(3) 79De02=53(3) жж 
*30Ма Т: 74Во01=53(3) 990101=50(4) 97Та22-48(5) жж 
*30Ма J: 00Ке09=2 жж 
*30Ма D : Pn232.2(2.6), average 84La03=33(5) 84Gu19=30(5) 74Во01=33.1(3.8); жж 
*30Ма D: %В` 2n average 80De26=1.15(0.25) and 1.35(28), from Pn=32.2(2.6) and жж 
*30 Ма D: P2n/Pn=0.042(0.008) іп 80De26. %В` п average 79De02=26(4) and 29.7(2.6) жж 
*30 Ма D: from Ри-2*В- 2п=32.2(2.6)-2*1.24(0.19); 96 - а from 83De23 жж 
*30Ме — T:average 17Ha23=311(8) 160106=335(10) 08Ні05=314(5) ж 
xp Т : average 181a01=2.501(0.002) 80%113=2.498(0.004) 63Мс02=2.497(0.005) жж 
xs T : average 181a01=1.17992(0.00034) 115011 = 1.1759(0.0017) жж 
ЗЕ 56840# 540# 2# ms >260ns 5/2+# 13998306 Г 1999 B- Вп ?;B~2n? 
31 №е 31180 270 3.4 тө 0.8 (3/2-) 13 1996 В-=100;В-п ?;В- 2n? 
31 Ма 2246 14 16.8 ms0.3 3/2 * 1319Ni04 D 1969 В-=100;В -п=36.0 35; * 
В-2п=0.73 9;B ^ 3n<0.05 
Ме -3122 3 270 ms2 1/2*« 1317На23 T 1977 В-=100;В- п=6.2 19 * 
ЗА] —14950.7 2:2, 644 ms25 5/2*x 1316He09 J 1971 В -100;B ^ n«1.6 * 
3151 — —22949.04 0.04 157.16 m 0.20 3/2* 1317Da28 T 1934 В-=100 ж 
зр —24440.5444 0.0007 ЅТАВІЕ 1/2%ж 13 1920 15-100 
31рі — —18059.7 2.0 6380.8 2.0 3/2* Т-3/2 13 ІТ-100 
315 — 19042.53 0.23 2.5534 з 0.0018 1/2* 13 1940 B*-100 
3'$$  —12761.9 0.6 6280.60 0.60 3/2* Т-3/2 13 
Ее —7035 3 190 ms1 3/2+ 13 1977 B*=100;B* p=2.4 2 
ер 5256 3 12291 5 RQ 3/2* T-5/2 
M Аг 13308 2004 15.0 ms0.3 5/2%ж 13 14К017 Т 1986 В+=100;В+р=68.3 3; ж 
B *2p-9.0 2:8 * pa<0.38; 
B * 3pz0.07 2;B + a<0.03; 
2p« 0.0006 
Ук 34260# 300# >10 ps 3/2*8 19Kol8 IT 2019 3p-100 
x Na D : %В` 2n average 19Ni04=0.7(0.1) and 0.86(0.20) from Pn=37.5(3.5), average ж 
ж31М№а D: оҒ74Ко31-30(8) 84La03=38(6) 19Ni04=40(5), апа P2n/Pn=0.023(0.005) жж 
x Ма D: in 80De26. %В-п from Pn-2*P2n=37.5(3.5)-2*0.73(0.09). P3n from 846119 жж 
x Ма T : average 17На23-16.6(0.4) 84La03=17.0(0.4) 74Во31=16.9(0.7) 01Ре14-18(2) ж 
*31Ма J : 00Ке09=3/2 жж 
#1 Ме D : 96D п strongly conflicting with earlier 84La03=1.7(0.3) жж 
xl A] 1:20Не.А,16Не09-5/2 жж 
ж3161 T : other 89Ab05=157.474(0.012), the small uncertainty is not justified жж 
x Аг Т: average 14Ко17-15.1(0.3) 00Еу01=14.1(0.7) 92Ва01=15.1(+1.3-1.1) ж 
Ne 37000# 500# 3.5 плз 0.9 0+ 1 1990 В-=100;В-п *5;B^ 2n? 
32 Ма 8640 40 12.9 ms0.3 (37) 11 087104 Т) 1972 В =100;B~ n=26 6; ж 
В 20=7.6 15 
32 Mg -829 3 80.4 тв 0.4 or 1117Ha23 Т 1977 В-=100;В- п=5.5 5 
YA] —11099 7 32.6 плз 0.5 1% 11 17Ha23 Т 1971 В- =100;В- п=0.7 5 ж 
ЗАМ —10142 7 956.6 0.5 200 ns 20 (4+) 1 1996 ІТ-100 
3251 --24077.69 0.30 157 у7 or 20 1953 В” -100 
32р —24304.88 0.04 14.269 d 0.007 1% 11 FGK204 T 1934 В” -100 
32рі . 19232.44 0.07 5072.44 0.06 0*T-2 1 IT-100 
325 —26015.5371 0.0013 STABLE 0* 1 1920 15=94.85 255 
32$ —19014.1 0.4 7001.4 0.4 1* Т-1 1 ІТ-100 
3257  —13967.58 0.28 12047.96 0.28 0" T=2 1 ІТ-100 
32C] -133347 0.6 298 ms 1 1* 1 1953 B *-100;B* 0=0.054 8; 
В+р=0.026 5 
сү —8288.4 0.7 5046.3 0.3 0+ T=2 1 ІТ-100 
PAr -22004 1.8 98 ms2 0* 1 1977 В+=100;В+р=35.58 22 
2K 21990# 400# pU p? 
32gm 22940# 410# 950# 100# 4+# Митог 1 р? 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life J" Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

x? Na T : average 08Tr04=13.1(0.5) and 11.5(1.2) 84La03=13.2(0.4) 98No.A=11.5(0.8) ж 
x? Na D : Вп average 84Gu19=32(13) 84La03=24(7), from Pn=39(6) and ж 
x? Na D: 90B-2n-7.6(1.5); other 80De26=10(4); %B~ 2n average 84Gu19=8(3) жж 
x? Na D: 84La03-9.4(2.4) 80De26-5.5(2.5) ж 
xA] Т : average 17На23=31.7(0.3) 050е01=33.0(0.2); Birge ratio=3.6 жж 
x AI J: 18Xu05,20He.A-1 жж 

3Ne 46130# 600% <260ns 7/28 — 1102Noll I n? * 

33Ма 23780 450 8.2 50.4 (3/2*) 1 1972 В-=100;В “п-47 6; 

В” 2n=13 3 

3Mg 4962.9 2.7 92.0 ms 1.2 3/2-ж 1117Ha23 Т 1979 В -100;B ^ n=14 2;B 2n? * 

53A]  —8497 7 41.46 таз 0.09 5/2*« 1116Не09 J 1971 В-=100;В- п=8.5 7 * 

3351 —205143 0.7 6.18 з 0.18 3/2% 1 1971 В” -100 

9p — —263374 1.1 25.35 d 0.11 1/2* 20 1951 В-=100 

335 —26585.8583 0.0013 STABLE 3/2* 1 1926 IS=0.763 20 

3351  —21106.07 0.13 5479.79 0.13 1/2* Т-3/2 1 ІТ-100 

3C] -21003.3 0.4 2.5038 s 0.0022 3/2* 11 156114 T 1940 В+=100 

3C] —15454.9 0.5 5548.4 04 КО 1/2* Т-3/2 1 ІТ-100 

33 Аг —9384.3 0.4 173.0 ms2.0 1/2+ 11104403 р 1964 B*=100;B* p=38.7 8 ж 

3K 7540# 200# <25ns 3/2*# 11 93Ро.А I p? 

Ca 31030# 400# 5/2*8 p? 
xNe Т: estimated partial B~ decay half-life of 1% ms жж 
*33Ме I: also O2Le.A < 1.5 us жж 
*33Ме T : average 17Ha23=93.9(1.8) 02Мо29=90.5(1.6); other 84La03=90(20) жж 
x?Mg J : also 19Yo06=3/2 жж 
x А] T : average 17На23=41.4(0.1) 02Мо29-41.7(0.2); also 95Ве.А=40.5(2.8) ж 
x Аг D : %B*p average 10А403-38.8(1.3) 87B021=38.7(1.0) жж 

34Ne 52840# 510% 2# ms >1.5us 0* 1202Le.A I 2002 В- ?;В-2п ?;В-п? 

*Na 31680 600 5.5 ms1.0 18 12GAu03 D 1983 B -100;B -2nz:50;B - пғ15 * 

Mg 8323 7 44.9 ms0.4 ot 12 17Li03 TD 1979 B~=100;B~ п-217;8 2n<0.1 

MAI —2997.6 2.1 53.73 150.13 47 12 191441 Т 1977 В =100;B~ n=26 4:8 2n ? 

MA] ——2951.1 2.1 46.47 0.17 22.1 ms0.2 Tt 191441 TD 2012 В ~100;B~ nz11 4:8 2,2 * 

3451  —19991.7 0.8 2.77 s 020 0* 12 1971 В -100 

345" —15735.6 0.9 4256.1 0.4 « 210 ns (37) 12 1989 ІТ-100 

34р —24548.7 0.8 12.43 8 0.10 1+ 12 1945 В” -100 

345 — 29931.69 0.04 STABLE 0* 12 1926 IS-4.365 235 

34C] —24440.09 0.05 1.5267 s 0.0004 0* Т=1 12061405 T 1934 B*-100 * 

Ст —24293.73 0.05 146.360 0.027 MD 31.99 m 0.03 3* T-0 12 1965 В*=55.4 61Т-44.6 6 

"Ar  —18378.29 0.08 846.46 ms 0.35 0* 12201401 T 1966 B*-100 * 

Аг —10444 5 7934 5 RQ 1+#T=2 12 1969 ІТ? 

*K —1220# 200# <40пв 1*4 12 93Ро.А I р? 

4Ca 14890# 300# <35ns 0+ 12 93Ро.А I 2р? 
*3 Ма р: %В 7n, %B~ 2n estimated from Pn = B ^n + 2*B~ 2n = 115(20)% іп 84La03 жж 
“Ма D: by assuming B~n/B~ 2n-0.3 from trends in neighboring nuclei жж 
x AT" Е: from FGK204 using a least-squares fit to data in 171403 жж 
ЗАР 1: 18Хи05=1 * 
x*Cl T : average 061а05=1.5268(5) 83Ко22-1.5277(22) 76Wi08=1.5252(11) жж 
#34 С Т: 73Ry01=1.526(2) 72Ha82=1.534(3) ж 
x Аг T : others 061a05=843.8(0.4) 74На26=844.5(3.4) жж 

Na 378308 670% 1.5 шө 0.5 3/28 1 1983 В-=100;В-п 2;В-2п ? * 

3Mg 15640 270 11.3 ms0.6 (3/2-,5/2-) 17 17Мо26 J 1989 В =100;B~ п=52 46;B 2л 2 

35A] -224 7 38.16 ms0.21 (5/2%,3/2%) 1117Ch36 J 1979 В -100; 8 n=35.8 17; ж 

В-21? 

3551 —14390 40 780 паз 120 7/24 1595ReA D 1971 В-=100;В-п<5 

5p — —24857.8 1.9 47.3 s 0.8 1/2* 1 1971 В-=100 

555 -28846.21 0.04 87.37 а 0.04 3/2* 1 1936 В” -100 

5S!  —19691 10 9155 10 RQ T-52  (01/2:9/2)* 1 1975 

35C]  —29013.53 0.04 STABLE 3/2*» 1 1919 IS=75.8 2 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

СІ —23359.05 0.22 5654.48 0.22 3/2* T=3/2 11 ІТ-100 

IAr —23047.3 0.7 1.7756 8 0.0010 3/27 11 1940 В+=100 

Ari —17474.6 0.7 5572.66 0.15 3/2+ T=3/2 11 IT=100 

5K -11172.9 0.5 175.2 ms 1.9 3/2* 1106Me04 7 1976 В+=100;В+р=0.37 15 ж 

5K' 210 40 9060 40 2р 3/2* T-5/2 

35Са 5190# 200# 25.7 ms0.2 1/27# — 11 991104 DT 1985 В+=100;В+р=95.8 14; 

В+2р=4.2 3 

BSc 27100# 400# 7/278 p? 
ж35 Ма D : В п was observed by 83La12, but it was not quantified жж 
x А] Т : average 17Ha23=38.4(0.3) 05Т111=36.8(0.5) OLNu01=38.6(0.4); others жж 
Al Т: 95Re.A=30(4) 89Le16=170(+90-50) 88Ми08=130(+100-50) жж 
ж35ДІ D : %B~n average 05ТИ 1=38(2) 01Ми01-41(13) 95Ке.А-26(4) 89Le16=40(10); ж 
x А] D: other 88Ми08=87(+37-25) ж 
OK T : average 18Sa.A=175(2) 98Sc19=178(8) жж 

36 Ма 45900# 690# <180ns 1202Le.A I n? 

Mg 20380 690 3.9 ms 1.3 0+ 12 1989 В-=100;8-п=48 1282127 ж 

36A] 5950 150 90 ms40 12 1979 B^ -100;87n«31;B-2n? 

3651 ——12440 70 503 ms2 0* 1295ReA D 1971 В-=100;В- п=12 5 * 

36р 20251 13 5.6 s 03 4- 1215Ch56 J 1971 В-=100;В-п? 

365 30664.14 0.19 STABLE 0+ 12 1938 15-0.0158 17 

36C]  —29522.01 0.04 301.3 ky 1.5 2% 12 1941 В--9811;8%-1.91 

3C 25222.34 0.04 4299.667 0.014 (0)+ Т-2 12 ІТ-100 

%Аг —30231.542 0.027 STABLE 0+ 12 1920 15-0.3336210;28% ? 

Ағ —23620.5 0.3 6611.0 0.3 2*T-1 12 ІТ-100 

Ari —19379.4 1.2 10852.2 12 КО 0* T2 12 ІТ-100 

3K —17417.2 0.3 341 ms3 2% 12 1967 B*=100;B* p=0.048 14; 

В+ о-0.0034 13 

9 Ki  —13134.5 24 4282.7 24 p 0* T2 12 р-100 ж 

Са —6450 40 100.9 паз 1.3 0+ 12 155001 Т 1977 В+=100;В+р=51.2 10 ж 

3656 16150# 300% р? 
ж9Ме D : %В п from 99YoZW жж 
*36$1 T : from 17На23 жж 
жк! E : Ensdf2012 reports 4281.9(0.8) as IAS of *°Ca gs, but the small жж 
OK! E: uncertainty is not justified жж 
*36 Са T : average 15Su01=100.0(2.4) 070017=100.1(2.3) 95Tr02,97Tr05=102(2) ж 

37Na 53130# 690# 1# ms >1.5us 3/2%% 12 021е.А I 2002 В ?;В n*tp 2n? 

Ме 28210 700 8 ms4 (3/27)  1214Kol4 J 1996 B^ *:87n *;B-2n? 

NAI 9810 180 11.4 ms0.3 5/2+# 1219АЬ06 TD 1979 В-=100;В- п=52 5;8-21>1 ж 

3751 —6570 110 141.0 ms3.5 (5/27) 1519АЬ06 TJ 1979 В--100:8-п-17 138-2129 ж 

37р -19000 40 2.31 8 013 (1/2) | 1215Ch56 J 1971 В-=100;В-һ ? 

YS 26896.43 0.20 5.05 т 0.02 7/2- 12 1945 В-=100 

С —31761.55 0.05 STABLE 3/29% 12 1919 IS=24.2 2 

СЕ —21539.7 0.3 10221.8 03  RQ 7/27 T=5/2 12 1984 ІТ-100 

327 Аг —30947.68 0.21 35.011 4 0.019 3/2tx 12 1941 &=100 

ЗА! —25956 6 4992 6 RQ 3/2%Т-3/2 12 1973 

К 24800.20 0.09 1.23651 s 0.00094 — 3/2*« 12 145025 Т 1958 B*-100 * 

К —19749.9 0.8 5050.3 08 RQ 3/2* Т-3/2 12 1973 ІТ-100 

37Са  —13136.1 0.6 181.0 плз 0.9 3/2*« 1219КІ06 J 1964 В+=100;8+р=76.8 7 ж 

375 37804 300% 7/278 p? 

Tj 25170# 400# 1/2+# p? 
x А] T : average 19Ab06=11.3(0.4) 15St14=11.5(0.4) жж 
x A] D : 96B- 2n 15514>1% ж 
*3751 T : average 19Ab06=138(4) 17Ha23=150(7) ж 
жк J: also 14Kr04=3/2 жж 
x Ca T : average 15Su01=180.5(2.1) 07D017=181.7(3.6) 97Tr05=181.1(1.0) ж 
x? Ca D : %B*p average 15Su01=70.6(1.8) 070017=72.2(4.3) 97Tr05-78.4(0.8) ж 
x Ca D: 745е11-75(2). Ensdf2012 gives 97Tr05-82.1(0.7), which ж 
x Са D: differs from 97Tr05=78.4(0.8) quoted in the present evaluation жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

Na — 619108 7208 «400 ns 19Ah07 I n? 

55Mg — 340708 500 2# ms >260ns 0+ 17 1997 В-=100#;В ^n ?;В- 21? 

38A] 164708 1508 9.0 ms0.7 07s 17 155804 T 1989 В-=100;В- п=84 198-212? 

3851 —4170 100 63 ms8 0+ 17177102 TD 1979 В-=100#;В —п=25 10 

3p 14620 70 640 ms 140 (2-) 1715Ch56 J 1971 В-=100;В- п=12 5 

55$ 26861 7 170.3 m 0.7 0* 17 1958 В -100 

38C] — —29798.12 0.10 37.230 m 0.014 De 17 1940 В” -100 

38Сү" —29126.75 0.10 671.365 0.008 715 ms3 37 17 1954 ІТ-100 

38! 21590 24 8208 24 RQ 0+ T=3 17 

Ar —34714.83 0.19 STABLE 0+ 17 1934 15-0.0629 70 

38 дрі —24083.9 0.9 10630.9 0.9 (Олут? 47 

ari 15940 30 18780 30 RQ 0* T=3 17 

55K 28800.76 0.20 7.651 m 0.019 3*« T-0. 17 1937 B*-100 

55K" — 28670.61 0.20 130.15 0.04 MD 924.35 ms0.12 Otx Т=1 17 14Ра45 J 1953 В” -99.9670 43; 

ІТ-0.0330 43 

38K" —25342.66 0.26 3458.10 0.17 21.95 и$0.11 (7)* 17 1971 ІТ-100 

38Са — —22058.50 0.19 443.70 ms 0.25 0* 17 158102 Т 1966 +=100 

38Sc —4250# 200# <300ns 27% 1794BH0 I р? 

35” — 35804 2204 670% 100% 5-# Митог 1 IT ?;p? 

38Ti 113704 3004 <120ns 0+ 17 968121 I 2р? 
*38 Ма Г: no events observed in 19Ah07 жж 
338 А] T : other 04Gr20=7.6(0.6) without 8-у coin gating жж 
жк J: 19Ко19,14Кг04,14Ра45-3 жж 
«38 К” T : average 10Ba43=924.46(0.14) 00ВЬ01-924.4(0.6) 83Ко22-924.15(0.31) жж 
қт T: 78Th02-928.8(2.0) 78У/104-921.71(0.65) 76Wi08=922.3(1.1) жж 
«кт Т: 72На82-929.2(3.5) 755401-925.6(0.7) ж 
*38 Са T : average of 15В102-443.63(0.35) 11Ра38-443.77(0.36) 10В109-443.8(1.9) жж 

39 Ма 69980# 7408 1# ms >400ns 3/2+# 19Ah07 I 2019 B- *5B^n*;B 2n? 

Mg 427808 5108 <180ns 7/22% 18 һФВ-? 

39A] 214904 3008 7.6 ms1.6 5/27% 18 1989 В =100;8 n=97 22;B 2n? 

3951 2320 140 41.2 1154.1 (5/27) 18 19Ab06 TDJ 1979 В” =100;B~ n=33 3:8 2n ? 

ЭР 12770 110 282 ms24 (1/2*) 1819АЬ06 J 1977 В-=100;В- n=26 8 

96 23160 50 11.5 $ 05 (7/2) 18 1971 В -100 

39C]  —298002 1.7 56.2 m 0.6 3/2* 18 1949 В” -100 

Ar —33242 5 268 y 8 7/2-ж 18 1950 В” -100 

39 Ат —24161 7 9081 9 RQ 3/2* Т-5/2 18 MMC149J 

ЭК —33807.195 0.005 STABLE 3/2% 18 1921 15-93.2581 44 

К’  —27260.8 1.9 6546.4 1.9 7/27 Т-3/2 18 ІТ-100 

Ca  —27282.7 0.6 860.3 ms 0.8 3/2% 18 19КІ06 J 1943 В+ =100 

Cai —20917# 9# 6366# ой 3/2* Т-3/2 Imme Е 

9$c -14173 24 7/22% 1894В10:1 1988 р-100 

Sci 5050 40 9120 50 2p (3/2%) T=5/2 18 

Ti 2500# 200# 28.5 ms0.9 3/27% 18 070017 TD 1990 B*=100;B* p=93.7 28; ж 

B+ 2p=? 

зу 22570# 400# 7/278 p? 
x?Na I: one event observed in 19Ah07 жж 
«Mg Т: estimated partial B~ half-life of 1# ms жж 
*3951 T : average 19Ab06=38.6(1.3) 04Gr20=47.5(2.0); Визе ratio=3.7 жж 
ж39р Т: average 04Gr20=250(80) 98Wi.A=320(30) 95Re.A=190(50) ж 
x9 Ат! J : from IAS appartenance; 3/2+,5/2+ іп Ensdf2018 жж 
xK J: 19Ко19,14К104,14Ра45,13Ра11-3/2 жж 
*39 Са T : average 10В109-860.7(1.0) 77Az01=859.4(1.6) 73А111=860.4(3.0) ж 
x?Sc D : most likely a proton emitter from 5р--597(24) keV жж 
xTi D : %B*p includes contribution from ??Sc gs (Фр-100); B * 2p decay was жж 
Ti D: observed in 92Мо15, but was not quantified жж 

Mg 49550# 500% 1# ms >170ns 0+ 17 14Сг02 I 2007 B^ Вп В 2n? * 

40 A] 288204 3008 10% ms >260ns 17 1996 B^ Вп В 2n? 

4051 5670 120 31.2 ms2.6 0+ 17 177102 TD 1989 В-=100;В- n=38 5:8 2,2 ж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
40р -8140 80 150 ms8 (275,37) 17 1979 В-=100;В- п=15.8 21; 
В-21? 
405 —22838 4 8.8 822 0+ 17 1971 В-=100 
4C]  —27560 30 1.35 т 0.03 22 17 1956 В-=100 
Ar —35039.9000 0.0022 STABLE 0* 17 1920 IS=99.6035 250 
"OK — —33535.50 0.06 1.248 Gy 0.003 4 x 17 1935 IS=0.0117 1;B~ 289.28 13; * 
B *-10.72 13 
"OK" _31891.86 0.06 1643.638 0.011 336 ns 12 0* 17 1968 ІТ-100 
Ki —29151.5 0.3 4384.0 0.3 0%Т-2 17 IT-100 
Ca  —34846.402 0.020 STABLE >9.9Zy 0* 1716Anl4 T 1922 IS=96.941 156;2B* ? 
Cai —27188.22 0.05 7658.18 0.05 47 Т=1 17AHW Е IT=100 ж 
Cai —22858.4 1.0 11988 1 0+ Т-2 17 ІТ-100 
Sc —20523.4 2.8 182.3 плз 0.7 47 17 1955 B*=100;B* p=0.44 7; 
В” a=0.017 5 
Sci - 16164 6 4359 6 RQ 0%Т-2 17 IT=100 
OT; -8990 70 52.4 тв 0.3 0+ 1707Dol7 TD 1982 B*=100;B* p=95.8 13 
юу 12470# 300# 27% р? 
x Ме I: 5 events observed іп direct two-proton removal from 4251 жж 
#4051 T : average 17Tr02=27.6(1.4) 04Gr20=33(1); Визе ratio=3.14 жж 
жк J: also 14Kr04j=4 жж 
xo Cal E : originally 7658.23(0.05), recalibrated -0.05 keV for 27 Al+p жж 
xo Cal E: resonances жж 
“Mg 58100# 500# 3/2-# В- ?;В-п? 
MA] 345908 400% 6# ms >260ns 5/2*# 1697Sal4 I 1997 B^ Вп ?;B~2n? 
4181 13200# 300# 20.0 ms 2.5 7/27% 16 1989 В =100;B~ n>55;B~ 2n? ж 
“р —4980 120 101 ms5 1/29% 16 1979 В-=100;В- п=30 10;8 “2,2? 
415 - 19009 4 1.99 8 0.05 7/27% 16 1979 В =100;В п ? 
“СІ 27310 70 38.4 s 0.8 (1/27) 16 1971 В--100 
sAr —33067.5 0.3 109.61 m 0.04 7/2- 16 1936 B 3100 
"IK — —35559.549 0.004 STABLE 3/2*» 16 1921 IS=6.7302 44 * 
"Ki — —27210 15 8349 15 RQ 7/2- Т=5/2 16 75Ме10 J 1975 * 
“Са —35137.91 0.14 99.4 Ку 1.5 7/27 * 16 1939 є=100 
Са’ —29320.8 0.5 5817.1 0.5 «28 fs 3/2* Т-3/2 16 ІТ-100 
Sc 28642.36 0.08 596.3 паз 1.7 7/27 16 1941 В+ =100 
Se” —25760.01 0.08 2882.35 0.05 КО 7/2% 16 p=59 2;IT=41 2 
"Sd —22704 3 5939 3 RQ 3/2* T=3/2 16 р-100 
Тр -15698 28 81.9 ms0.5 3/2* 1607Dol7 D 1964 В+=100;В+р=91.1 6 
чу 310# 200# 7/278 p? 
Ст 20410# 400# 3/27% р? 
жібі D : %В n from Pn=103(38) іп 99YoZW жж 
eK J: also 14Kr04j=3/2 жж 
xH Ki Т: [=3 in CHe,d); assigned as IAS of ^' Ar gs жж 
Pal 41990# 500% 3# ms >170ns 16 2007 В Вп ?;B~2n? 
4251 16840# 300# 12.5 ms 3.5 0+ 16 1990 В-=100;В-п ?;В- 2n? 
2p 1090 100 48.5 ms 1.5 16 1979 B^ -100;B ^ n=50 20;В 2n ? 
45 —17637.7 2.8 1.016 s 0.015 0+ 16 06/10 D 1979 В-=100;В-п<1 
42C]  —24830 60 6.8 8 0.3 (27) 16 1971 В-=100;В-п? 
Par —34423 6 32.9 у 1.1 0+ 16 1952 В-=100 
42K 35022.03 0.11 12.355 В 0.007 27x 16 1935 В” -100 ж 
#2Ki 28570 100 6450 100 (0%) Т-3 16 
4Са —38547.29 0.15 STABLE 0* 16 1934 IS=0.647 23 
?Cq —28797 10 9750 10 (2-)Т-2 16 
45с —32121.00 0.15 680.72 ms0.26 0* Т-1 1697Ko65 T 1955 В+=100 ж 
Sc" —31504.19 0.16 616.81 0.06 MD 61.7 s 0.4 yu 16 1963 B*-100 
Scr —26044.80 0.16 6076.20 0.07 RQ (2*,3*,4*) 16 IT-100 
"Ti 25104.35 0.27 208.3 150.4 or 16 15Мо01 T 1964 B*=100 ж 
Фу —7620# 200# <55ns 27% 16 92B037 I р? 
Cr 7060# 300# 13.3 ms 1.0 0* 16 1996 B ^ 5:100;B * p=94.4 50;2р ? 
жек 1: 19Ко19,14Кг04,14Ра45-2 жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 




















Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
x? Sc Т : average 97Коб5=680.67(0.28) 76Wi08=680.98(0.62) жж 
оті T : average 15Mo01=211.7(1.9), 209.5(5.2) 09Ku19=208.14(0.45) жж 
43 А] 482704 600% 4# ms >170ns 5/2*8 15 2007 B- Ва *5;B-2n? 
4381 24330# 400# 30# ms >260ns 3/27% 15 023011 I 2002 B^ *:87n *;B-2n? 
Bp 5040# 300# 35.8 ms 1.3 (1/2+) 1504020 Т 1989 В--100:8-п-100;8-2л2? ж 
3$ 12195 5 265 ms 13 3/27 1520Mo32 J 1979 В-=100;В- n=40 10 
435" 11874 5 320.7 0.5 415.0 ns 2.6 (7/27)  1509Ga05 J 2000 ІТ-100 ж 
BCI —24160 60 3.13 s 0.09 (3/2*) | 1506Wil0 JT 1976 В--100:8-һ? ж 
BAr —32010 5 5.37 m 0.06 S/2(-) 15 1969 В-=100 
BK —36575.4 0.4 223 В 0.1 3/2*« | 1514Kr04 J 1949 В-=100 
BK” —35837.1 0.4 738.30 0.06 200 ns 5 7/27 15 1978 ІТ-100 
Ca  —38408.87 0.23 STABLE 7/27* 15 1934 15-0.135 10 * 
BCai —30414 14 7995 14 RQ (3/2)* T=5/2 15 
BSc  —36188.1 1.9 3.891 h 0.012 7/2:% 15 1935 B*-100 * 
BSc" . 36036.3 1.9 151.79 0.08 438 us5 3/2: 1577М10 Т 1964 ІТ-100 ж 
BSc" . 33064.4 1.9 3123.73 0.15 472 ns3 19/2- 1508Fe02 T 1978 IT-100 * 
BSci  —31956 3 4232 4 RQ 7/2- Т-3/2 15 
?Ti —29316 6 509 ms5 7/2- 15 1948 B*-100;8* p? 
"Ti" 29003 6 313.0 1.0 11.9 us0.3 (3/2*) 15 1978 ІТ-100 
BT" 26250 6 3066.4 1.0 556 ns 6 (19/2) 15 1978 ІТ-100 
4377 —24610# 508 47103 508 7/2-# T=3/2 
9v — —17920 40 79.3 ms2.4 7/24 15070017 D 1987 В+=100;В+р<2.5 
зу! —9705 15 8210 50 RQ 3/2* T-5/2 
SCr  —1970# 2008 21.1 ms0.3 (3/2*)  1511P001 T 1992 B*=100;B* p=79.3 30; * 
B*2p=11.6 10; 
В+3р=0.13 +18-8;3 a ? 
BMn 173708 400% 5/27% р? 
*43р T : average 04Gr20=36.5(1.5) 955003=33(3) жж 
ж435т T : average 12Ch16=415(3) 09Са05=415(5) жж 
*3С1 T: 06Wil0, supersedes 98WiZX=3.07(0.07); others 81\004=3.3(0.2) ж 
ж Әсі Т: 81HuZT=3.4(0.3) ж 
x? Ca J: also 15Ru02=7/2 жж 
x? Sc J: also 11Av01=7/2 жж 
xS” T : average 77Мі10=438(7) 65De15=470(20) 64Но14-435(7) ж 
ж43 Sc" Т: average 08Ее02=481(9) 81Da06=469(4) 78На07=473(5) ж 
x9? Cr T : average 11Ро01-20.6(0.9) 07D017=21.1(0.4) 01Gi01=21.6(0.7) ж 
“si 29310# 500# 4# ms >360ns ot 1 2007 B^ *;:87n *;B-2n? 
“р 11110# 400# 18.5 ms2.5 1 1989 B^ -100;87n ?;B-2n? 
45 -9204 5 100 ms1 0+ 1 1979 В--100:8-п-183 
446 7839 5 1365.0 0.8 2.619 ив0.026 0+ 1 2005 ІТ-100 
“Cl —20480 90 562 ms 106 (27) 1 1979 B-=100;B-n<8 ж 
"Ar —32673.3 1.6 11.87 m 0.05 0* 1 1969 В -100 
"^K -35781.5 0.4 22.13 m 0.19 27 1 1954 В-=100 ж 
"Ca  —41468.7 0.3 STABLE 0% 1 1922 IS=2.086 110 
"Ca —29619 10 11850 10 2- T=3 11 MMC143J * 
“Se  —37816.0 1.8 4.0421 h 0.0025 Qt 1116Ga24 Т 1937 B*-100 * 
^Sc" —37748.1 1.8 67.8679 0.0014 154.8 ns 0.8 17 1 1967 IT=100 
445с! —37669.8 1.8 146.1914 0.0020 51.0 us0.3 0- 1 1963 ІТ-100 
"Sc? —37544.8 1.8 271.240 0.010 58.61 h 0.10 6t x 1 1940 IT=98.80 7;8+=1.207 ж 
^Sc —35038.3 2.5 2778 3 RQ 0t T=2 1 
“Ti — —37548.6 0.7 59.1 y 0.3 ot 1 1954 £-100 
"Ti 309422 0.9 6606.4 0.5 2t T=1 1 IT=100 
АТИ —28210.6 2.1 9338 2 0+ frg. T=2 1 ІТ-100 
^v —23808 7 111 ms7 (2)* 1 1971 В+=100;В+ a=?;B*p ? 
sym —23537 5 271 9 MD 150 ms3 (6)* 1 1997 B*-100 
syn — 236608 1004 150% 100% 0-# Митог 1 
“yi —21119 12 2689 14 p 0% T-2 92Bo37 D 1992 p-100 
"cp —13420 50 42.8 ms0.6 0* 1107Dol7 TD 1987 B*=100;B* p=12 2 * 
“Ма 7460# 300# <105ns 27% 1 р? 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

x^Cl Т: average 99WiZX=650(50) 95S003=434(60); Birge ratio=2.77 ж 
жик J : 19Ko19,14Kr04,14Pa45-2 жж 
x^ Cal J: from (e,e’) in 84Ra04; IAS candidate жж 
x^ Sc T : average 16Ga24=4.0420(0.0025) 695а34-4.05(0.03). others (not used) жж 
x^ Sc Т: 69Ва16=3.927(0.008) 66Та01-4.00(0.02) ж 
x "Sc J:also І1Ау01-2 жж 
x^ Sc? J: also 11АУ01=6 жж 
x^Cr Т: others 14Ро05=25(+6-4) 92B037=53(+4-3) ж 
x^Cr р: %B*p average 07D017=14.0(0.9) 14P005=10(1); Визе ratio=2.97; ж 
x^ Cr D: other 96Ға09:>7(3) ж 

461 37090# 600# 4# ms 3/27% B^ Вп В 2n? 

5p 159608 5004 104 ms >200ns 1/2*# 08 1990 B^ Вп ?;B~2n? 

45$ —3340# 300# 68 ms2 3/27% 08 1989 В =100;B~ n~54;B~ 2,17 

^C] -18260 140 413 ms25 (3/2*) 08 126108 J 1979 В -100;B ^ n=24 4 

^Ar  —29770.8 0.5 21.48 s 0.15 (5/2-,7/2-) 08 1974 В-=100 

OK —36615.6 0.5 17.8 m 0.6 3/2+* 08 14Kr04 J 1964 В-=100 

^Ca -40812.2 0.4 162.61 4 0.09 7/2-ж 08 1940 В” -100 ж 

Se —410723 07 STABLE 7/27 * 08 1923 18-100 ж 

455" —41059.9 0.7 12.40 0.05 318 ms7 3/2* 08 1964 ІТ-100 

Sci - 34373 15 6699 15 7/27 Т-5/2 08 

^Ti — —39010.3 0.8 184.8 m 0.5 7/27 * 08 1941 В+=100 

ST" —38973.8 0.8 36.53 0.15 3.0 из0.2 3/2- 08 2006 ІТ-100 

STi 34291 3 4719 3 RQ 7/2- T-3/2 08 

By —31886.4 0.9 547 ms6 7/2- 08 1975 В+ =100 

By" —31829.6 1.1 56.8 0.6 512 ns 13 (3/27) 08 11Но02 T 1980 ІТ-100 ж 

Өуі  —27090 9 4797 9 RQ 7/2- Т-3/2 08 р-100 

5Cr  —19510 40 * 60.9 ms0.4 7/27% 08 1974 B*=100;B* p=34.4 8 

Cy" —19400 40 107 1 * > 80 us (3/2) 1111Ho02 ETJ 2011 IT-100 

Mn  —49804 3008 <70ns 5/2-# 0892Во37 I р? 

45 Ее 14410# 280# 2.5 плз 0.2 3/2%% 08 07М136 TD 1996 2р=70 4;B * 230 4; * 

B* p=18.9 35;B * 2p=7.8 23 

ж Са J: also I5Ru02-7/2 жж 
ж 8с 1: also І1Ау01-7/2 жж 
жүт T : average 11Но02=468(23) 87На.В=430(80) 82Но11-539(18) 82А1.С=610(80) жж 
жүт Т: 80Gr.A=510(50) ж 
*45 Ее T : average 07М140=2.6(0.2) (2p gated) 07Mi36=2.8(0.4) (B gated) жж 
x^ Ее Т: 050020=1.6(+0.5-0.3) 026109-4.7(--3.4-1.4) 02Р02-3.2(--2.6-1.0); жж 
«Fe Т: 026109 supersedes 01Gi01=6(+17-3), 5.98(2.49), 4.22(1.88) ж 
+> Fe D : 962p from 07Mi40; other 05D020=57(10)%. жж 

46р 22840# 500# 9# ms >200ns 0090Le03 I 1990 B- Вп В 2n? 

465 640# 400# 50 58 or 10 1989 В-=100;В-п ?;В- 2n? 

*6C] -13730 100 232 ms2 27% 12 1989 В” -100;B n=60 9;B 2n? 

Ar — —29771.3 2.3 8.4 s 0.6 0* 00 1974 В” =100 

к —35413.9 0.7 96.30 8 0.08 2 ж 0014Ku.A Т 1965 В =100 * 

%Са — —43139.6 22 STABLE 0* 00 1938 15-0.004 3:20” ? ж 

Sc — —41761.6 0.7 83.757 d 0.014 4%ж 00 ЕСК204 Т 1936 В--100 ж 

46Sc" —41709.6 0.7 52.011 0.001 9.4 и50.8 67 00 1966 17=100 

Se” —41619.1 0.7 142.528 0.007 18.75 8 0.04 I 00 1948 ІТ-100 

46Sci - 26748 4 5014 4 RQ 0* T=3 00 

46Ti — —44128.27 0.09 STABLE 0* 00 1934 1828.25 3 

46Tii  —34962 7 9166 7 RQ 41 Т=2 00 

46Ті7 — —29977 6 14151 6 RQ 0* T=3 00 

46у — —37075.90 0.13 422.62 ms 0.05 0+ Т=1 00 12Ра07 Т 1952 В+=100 ж 

4бут . 36274.44 0.16 801.46 0.10 1.02 50.07 3* T-0 00 1962 ІТ-100 

Cr -29472 11 224.3 ms 1.3 0% 1015Мо01Т 1972 В+=100 ж 

46Cri —20328 13 9143 17 RQ (4*)T-2 10 р=? 

“Мп —12420 90 * 36.2 плз 0.4 (4+) 10 1987 B*=100;B* p=57.0 8; ж 

B^2pz8;B^ ? 
46 Мп” —122708 140# 150% 100% ж 1# ms 173 p*? 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life 7 Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
Mn? —7390 50 5030 100 р Т=3 
46 ре 1210# 300# 13.0 ms2.0 or 10 070017 TD 1992 B*=100;B* p=78.7 38; * 
Bt 2p=? 

жөқ J: 19Ко19,14К104,14Ра45,82То02-2 жж 
ж ӨК T : other 19Ро06-96.5(4) жж 
ж46Са T : 99Be64 : Onu-BB>100 Еу жж 
*46$с J: other 11Av01=4 жж 
xy Т: average 12Pa07=422.66(0.06) 97Ко65-422.57(0.13) 77Ва01-422.28(0.23) жж 
xy T: 77АП1-422.47(0.39); others 74На59-423.4(2.0) 73A102=425.3(2.0) жж 
x46Cr T : others (outweighed) 15Мо01=223.9(9.9) 050п03=240(140) 72Zi02=260(60) жж 
x Mn Т: others 92Во37=41(+7-6) 016101-34.0(--4.5-3.5) ж 
*46 Ми D : %В+2р estimated from Pp = 96 * p + 2*%B*2p = 57(1) жж 
*46 Ее T : average 14Ро05=16.4(+4.2-2.8) 07D017=13.0(2.0) 01Gi01=9.7(43.5-4.3) ж 
*46 Ее D : other %B*p 14P005=66(4)% 01Gi01=36(20)%; B *2р, 1 event т 14Ро05 жж 

“P 28810# 600# 4# ms >400ns 1/2%% 18Tal7 І 2018 B- Ва *5;B-2n? 

475 7200% 400% 24% ms >200ns 3/2-4 078960031 1989 B^ *;:87n *;B-2n? 

“с —9580# 200% 101 ms5 3/2+# 07 1989 B-=100;B-n<3;B~2n? 

Аг —25367.3 1.2 1.23 $ 0.03 (3/2) 07 1985 B^ -100;87n«0.2 

"UK — —35712.0 14 17.38 s 0.03 1/2*« | 0720Sm02 T 1964 В-=100 * 

“Ca —42344.7 2.2 4.536 4 0.003 7/2-* 07 1951 В-=100 * 

ISe — —44336.8 1.9 3.3492 d 0.0006 7/2-% 07 1945 В-=100 

"Sc" —43570.0 1.9 766.83 0.09 272 ns 8 (3/2* 07 1968 ІТ-100 

"Ti — —44937.61 0.08 STABLE 5/2-* 07 1934 IS=7.44 2 

ТЕ —37588.6 0.7 7349.0 0.7 7/27 Т-5/2 07 

у —42007.07 0.11 32.6 m 0.3 3/2-* 07 1942 В+=100 

Ayi — —37856.72 0.16 4150.35 0.11 5/2(-) Т-3/2 07 ІТ-100 

"Cr —34563 5 461.6 ms 1.5 3/27 07 1972 В+=100 ж 

"CH —29803# 21% 4760# 20# 5/2-# T=5/2 

"Mn —22570 30 88.0 ms 1.3 5/2-# 07070017 TD 1987 В+=100;В+р<1.7 

“Mn? —15191 17 7380 40 RQ 7/2-%Т-5/2 07 2001 р-100 

“Fe —7130# 5008 21.9 ms0.2 7/2-# | 0707Dol7 TD 1992 B*=100;B* p=88.4 9 

Ren — —63604 510% 770% 100% 3/2%% Mirror I ІТ? 

Co 10620# 600# 7/2-# 07 Mirror I р? 
жк 1: 19Ко19,14К104,14Ра45,13Ра11-1/2 ж 
ж47 Ca J: also 15Ru02=7/2 жж 
x" Ст T: average 77Ed01=460.0(1.5) 77Но25-452(18) 85Ви07=508(10) ж 
x" Cr T: 88HaZB-472.0(6.3) 85HoZS=520(40) 17Ku12=460(80) ж 

485 23904 5004 104 ms >200ns 0+ 06 1990 B^ *;:87n *;B-2n? 

^C]  —4280# 500% 30% ms >200ns 06 896103 I 1989 B^ *;:87n *;B-2n? 

Bar —22355 17 415 ms15 0% 10 12We08 TD 2004 В-=100;В- n=38 6 ж 

BK 32284,5 0.8 6.83 s 0.14 17* 06 1972 В--100:8-п-1.14 15 * 

48Са  —44224.868 0.018 56 Еу10 0+ 0620Ba.A Т 1938 IS=0.187 21;28-=?;В- ? ж 

Sc - 44504 5 43.67 В 0.09 6% 06 1937 В-=100 

411 48492.95 0.07 STABLE 0+ 06 1923 IS=73.72 3 

"Tj — —37767 6 10726 6 (6*)T-3 06 

ау — —44478.0 1.0 15.9735 d 0.0025 4t 06 1937 B*-100 

48у? 1145916 0.23 3018.8 09 RQ (0)+ Т-2 06 ІТ-100 

"Cr —42821 7 21.56 h 0.03 0+ 06 1952 В+=100 

Br 37028 7 5792.77 0.24 4+ Т= 06 1987 ІТ-100 

Cri - 34061 15 8760 17 RQ 0% frg. Т-2 06 ж 

“Мп -29297 7 158.1 ms2.2 4+ 06 1987 B*=100;B* p=0.28 4; 

В о=6е-4 

48Mn' —26260 7 3036.7 0.9 ІТ 0%Т-2 06 ММС12 J р-100 

Fe — —18010 90 45.3 ms0.6 0+ 06 070017 TD 1987 В+=100;В+р=15.3 5 

48Co 1730# 500# 6+# 06 р? 

BNi 18180# 420# 2.8 ms0.8 0+ 06 11P009 TD 2000 2p=70 20;В+=30 20;B * p ? * 
xf Аг T : average 12We08=381(35) 412(19) 04Gr20=475(40) жж 
xK J: 14Kr04,14Pa45=1 жж 
BK Т: average 75Mu08=6.8(0.2) 81HuZT=6.9(0.2) 78De17=6(1) ж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

ж48 Са Т:2В” symmetrized from 20Ba.A=53(+12-8); other 15Ва11-44(-6-5) жж 
ж48 Сг) Е : strongly fragmented state; other: 10(15) keV lower жж 
*48 Ее D : %В+р average 070017=15.9(6) 160г03=14.4(7); other 96Еа09>3.6(1.1) жж 
ж48 Ее T : other 160r03=51(3) 96Fa09=44(7) ж 
x8Ni T : average 050020=2.1(+2.1-0.7) 14Ро05=11Ро09=2.1(+1.4-0.4) ж 

495 20390# 580# 4# ms >400ns 1/27% 08 18Та17 I 2018 В *5B^n*5;B 2n? 

Әсі 740% 4008 35% ms >200ns 3/27% 08 89Gu03 I 1989 B^ Вп В 2n? 

Аг -17060% 4004 236 ms8 3/2-# 08 12We08 TD 1989 B~=100;B~ n=29 6;B~2n ? 

OK —29611.5 0.8 1.26 s 0.05 1/2%ж 11 1972 В-=100;В -п=86 9 * 

Са -41300.00 0.18 8.718 m 0.006 3/2-ж 08 1950 В -100 ж 

Se --46562.4 2.3 57.18 m 0.13 7/27 08 1940 В” -100 

Ti 48564.01 0.08 STABLE 7/27ж 08 1934 15-5.41 2 

Фу —47962.2 0.8 330 d 15 7/27ж 08 1940 є=100 

yi 11531 4 6432 4 RQ 7/2- Т-5/2 

49Cr —45332.4 22 423 т 0.1 5/2-ж 08 1942 +=100 * 

Cri —40568 5 4764 5 (7/2)- Т-3/2 08 85Fu03 Е 1969 ІТ-100 ж 

Mn —37619.9 22 382 ms7 5/2- 08 1970 В+=100 ж 

Mn! 32803 18 4817 18 р (7/27) T=3/2 08 р=100 

Fe 24751 24 64.7 плз 0.3 (7/27) 08 96Еа09 J 1970 В+=100;В+р=56.7 4 

Co —9780# 500# <35ns 7/28 08 94ВП0 I p? 

NI 8530# 600# 7.5 ms 1.0 7/278 08 1996 В+=100;В+р=83.4 13.2 
жк J : 14Кг04,14Ра45,13Ра11-1/2 жж 
жӘСа J: 15Ru02,16Ga34=3/2 жж 
x "Cr T : other 18Tu03=44.0(2.7) for q=24+ (bare ion) жж 
ж49 Сті Е : strongest component surrounded by several weak /=3 lines. жж 
* Cri E : 85Fu03 cannot confirm IAS identity and fragmentation жж 
x "Mn Т: average 80На12=384(17) 87Ha.A=381.7(7.4) 17Ки12=380(30) ж 

50C] 7700% 400% 10% ms >620ns 1909Та24 Г 2009 B^ *5B^n*;B 2n? 

Ar —13230# 5004 106 ms6 0+ 19 1989 B^ -2100;B ^ n=37 7;В 2,2 

5K —25728 8 472 ms4 07x 19 1972 В-=100;В n=28.6 24; * 

B^ 2n? 

*K" . 25556 8 172.0 0.4 125 ns 40 (27) 1910Da06 T 1999 ІТ-100 

Ca  —395892 1.6 13.45 s 0.05 0* 19 1964 В-=100 

505c  —44537.1 2.5 102.5 s 0.5 St 19 1959 В -100 

595" —44280.2 2.5 256.895 0.010 350 ms40 2+ 19 1963 17>99;8- «1 

571 -51431.87 0.08 STABLE 0* 19 1934 IS=5.18 2 

y —49223.24 0.09 271 Py 13 6% 1920Dal2 T 1949 15-0.250 10;B*2:100;B - ? * 

50у! _44410.71 0.28 4812.53 0.27 RQ 0* T=3 10 

Cr —50261.36 0.09 STABLE >1.3Ey 0* 19 1930 IS24.345 132p * ? * 

50Cri —41836 7 8425 7 RQ 6+ T=2 19 

S Cu 37039 6 13222 6 RQ 0* T=3 19 

Mn —42626.89 0.12 283.21 ms 0.07 O*« Т=| 19 06Ва33 Т 1952 B*=100 ж 

50 Мп" —42401.57 0.11 225.31 0.07 мр 1.75 т 0.03 5*«T-0 19 1962 В+ =100 

Fe — 34476 8 152.0 ms0.6 or 19 15Мо01 T 1977 В+=100;8+р=0 * 

Spe —25999 10 8478 13 RQ (6) T=2 19 

50Со  —17590 130 38.8 ms 0.2 (6+) 19 1987 В+=100;В+р=70.5 7;B* 2p ? 

Co! —12747 15 4840 130 2p (0)+ T=3 19 p-100 

Ni —3460# 500 18.5 ms 1.2 0+ 19 070017 TD 1994 B*=100;B* p=73 6; * 

Bt 2p=14 5 

4K J: 14Kr04,14Pa45=0 * 
xK D : %В- п average 83La23=28(4) 82Са04-29(3) жж 
xy Т: В+ average 200а12=277(+20-19) 19La09=267(+16-18); B^ 202а12>8900 Ру ж 
x» Cr T : 03Bi05>1.3Ey 85No03>0.18Ey ж 
x» Мп T : average 06Ba33=283.10(0.14) 97Ко65-283.29(0.08) 76Wi08=282.72(0.26) жж 
*°Mn Т: 75Fr02-282.8(0.3) 74На59-284.0(0.4) ж 
*50 Ее Т : average 15Mo01=152.1(0.6, beta), 150.1(2.9, gamma); others (outweighed) жж 
x Ее Т: 17Kul2=145(13) 97Ко46-155(11) ж 
Ni T : other 03Ма34=12(+3-2) жж 
xNi р: 96B* p + %B* 2p 07D017=86.7(3.9), other 03Ма34=70(20); %В+2р 07D017=14(5) ж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 

















Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

С] 4290# 700# 5# тз >200ns 3/2+# 16 1990 B^ *;:87n *;B-2n? 

МАг —6490# 400% 30% ms >200ns 1/2-4 168960031 1989 В- *:87n *;B-2n? 

ЯК — —22515 13 365 ms5 3/29% 16 1983 В-=100;В-п=65 6;B-2n ? * 

53Ca  —363323 0.5 10.0 s 0.8 3/27 16 1980 В-=100;В-п? * 

3$c —432504 2.5 12.4 s 0.1 (7/2) 16 1966 В-=100;8-п? 

И — —49733.0 0.5 5.76 m 0.01 3/27 16 1947 В -100 

Уу —52203.11 0.10 STABLE 7/2-* | 1676Fu06 J 1924 15-99.750 10 

53!Cr  —51450.71 0.17 27.7015 d 0.0011 7/2-* | 16 FGK204 Т 1940 £-100 

51Cr —44838 5 6613 5 RQ 7/2- Т-5/2 16 

5'Mn —48243.2 0.3 45.81 m 0.21 5/2-* 16 1938 B*-100 ж 

Ми’ —43792.6 1.5 4450.6 15 КО 7/2- Т-3/2 16 ІТ-100 

Уре  —40189.2 1.4 305.4 ms2.3 5/27 16 155616 Т 1972 В+=100 * 

53Co  —27340 50 68.8 ms 1.9 7/27 16 1987 В+=100;8+р<3.8 

Со’ —20674 18 6670 50 р 7/2-#Т=52 07Dol7 D p-100 

ЯМ  —116504 5004 23.8 ms0.2 7/24 1607017 TD 1987 В+=100;В+р=87.2 8; * 

B*2p-0.52 

IK D : %B~n average 06Ре16=63(8) 83La23=68(10); other 82Ca04=47(5) жж 
жік J : 14Pa45,14Kr04,06Pe16,13Pal 1=3/2 жж 
*51Са J : 06Pe16,15Ru0,16Ga34=3/2 жж 
x?Mn — J: 15Ba49,65Sa22,68Jo18=5/2 жж 
x3 Mn Т: average 17Gr12-45.59(0.07) 70Ег01-46.2(0.1) 66G102=46.5(0.2); ж 
x Ее T : average 15Sh16=308(5) 13Su07=301(4) 87Ha.B=305(5) 84Ay01=310(5); ж 
ж Fe T: other 17Ku12-288(6) is ~7 sigma away from the average value жж 
INI р: %B*2p from 12Au08 жж 

Бе 22360# 700# 2# ms >400ns 18Та17 I 2018 B^ 5B n? p 2n? 

Аг -1380% 6004 404 ms >620ns 0+ 15 09Та24 I 2009 B^ *:87n *;B-2n? 

2K -17140 30 110 ms4 27% 15 06Ре16 TD 1983 В-=100;В- п=72.2 9.3; ж 

В-2л-2.33 

YCa —34266.3 0.7 4.6 8 0.3 0+ 15 831.223 D 1985 В-=100;В-п<2 

552 -40524 3 82 5 02 3(+) 15 1980 B^ -100;87n? 

YTi —49477.7 2.7 1.7 m 0.1 0* 15 1966 В -100 

ЗУ — —51443.03 0. 3.743 m 0.005 3* 15 1934 В-=100 

5Сү —55419.51 0. STABLE 0+ 15 1923 IS=83.789 18 

9CH —44154.6 0.4 11264.9 0.4 3+ Т=3 15 ІТ-100 

Ма —50711.39 0. 5.591 а 0.003 6% 15 1938 B*-100 

YMn" —50333.64 0. 377.749 0.005 21.1 m 02 2%» 15 1937 В+=98.22 5;IT=1.78 5 * 

Ми —47785 5 2926 5 RQ 0%Т-2 15 ІТ-100 

Fe — —48332.10 0.18 8.275 h 0.008 0+ 15 1948 В+=100 ж 

5? Ее” —41371.43 0.29 6960.7 оз мр 45.9 5 0.6 12+ 15 1979 В+=99.979 5;IT=0.021 5 ж 

Ее’ --42677.6 0.4 5654.5 0.4 6* T=1 15 IT-100 

Rej - 39776 6 8556 6 RQ 0* frg. Т-2 15 * 

Со  —34344 5 111.7 ms2.1 6* 15 160108 TJ 1987 B*-100;8* p? ж 

5 Со" . 33968 8 376 9 MD 102 ms5 2% 160108 ТІ 2016 В+ e100;IT ?;В+р? * 

Со’ —31420 8 2924 9 т 0+ Т=2 160103 D 2016 IT=75 23;р=? 

№  —22560 80 41.8 ms1.0 or 15 160103 TD 1987 B*=100;B* p=31.1 5 * 

Cu  —18804 6004 3*8 Mirror I p? 
x?K Т: average 06Pe16=118(6) 85Hu03=110(30) 83La23=105(5) ж 
x?Mn" Т: other: 951:01=22.7(3.0) for q=25+ (bare ion) жж 
x? Ее Т: other: 951:01=12.5(+1.5-1.2) for q=26+ (bare ion) 67Pa22=8.23(0.04) ж 
x2 Ее" E : other 6958.0(0.4) keV from a least-squares fit to Eg іп Ensdf2015 жж 
a? Re" D : @IT from 05Ga20; other 79Ga02 «0.4 жж 
x? Fel E : probably fragmented, unresolved doublet separated by 4 keV жж 
*5? Со T : average 17Ku12=111(4) 160г08=112(3) 15Sh16=112(4) ж 
x?Co" Т: average 160108=102(6) 13Su07=103(7) жж 
ж52№і Т : average 160г03=42.8(3) 07Do17-40.8(2); other 94Ға06-38(5) жж 
*52 № D : %В+р other 07D017=31.4(15) 94Fa06=17.0(14) ж 

ЗАг 6790# 7001 204 ms >620ns 5/2-# 11 09Та24 I 2009 B- 5;B^n*5;B-2n? 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 




















Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
SK 12300 110 30 ms5 3/2* 0906Ре16 JD 1983 B-=100;B-n~64 11; * 
B 2n~105 

5Са  —29390 40 461 ms90 1/278 14 1983 В-=100;В- n=40 10 ж 

535с  —38770 18 24 s 06 (7/2-) | 1410Cr02 ТІ 1980 --100;8-п? 

5Ti — —46881.4 2.9 327 s 09 (3/2)? 09 1977 В-=100 

5зу — —51852 3 1.543 m 0.014 7/2- | 09 1960 В--100 

Сг  —55287.62 0.12 STABLE 3/27» 09 1930 IS=9.501 17 

5 Ма —54690.3 0.3 3.7 Му0.4 7/27 * 09 1955 є=100 ж 

Ми —47717 4 6973 4 RQ 3/2- T=5/2 09 1976 

Зе = —50947.5 1.7 8.51 т 0.02 7/07 09 1938 В+=100 ж 

53 Бет - 479071 1.7. 3040.4 0.3 2.54 m 0.02 19/27 09 1967 IT-100 

53Ее’ - 46698 3 4250 3 7/2- Т-3/2 09 

5Co —42659.4 17 244.6 ms2.8 7/2-# | 0917Kul2 Т 1970 В+=100 * 

53Co" —39485.1 1.9 31743 09 мр 250 ms 10 (19/2) 0972Ce01 D 1970 Bt=?:px1.5 ж 

55Co! —38334.4 2.6 4325.0 20 IT (7/2-) T=3/2 09 165010 ED 1976 17%100;р<0.93 

5Ni  —29631 25 55.2 ms0.7 (7/27) 1316510 D 1976 B*-100;8* p=22.7 7 * 

3Cu —13140# 5005 <130ns 3/2-# 13 p? 
xK J : from 20Su06 жж 
*53Са D : %В 7n 83La23=40(10)% is a lower limit жж 
*3Mn J: 15Ba49,56D045=7/2 ж 
x Fe T : other 18Tu03=8.47(0.19) 951:01=8.5(0.3) for 4-26-- (bare ion) жж 
*53 Со Т : average 17Ku12=245(3) 02L013=240(9) 89Но13=240(20) 73Ko10=262(25); жж 
*3Co T: values may contain small contribution from 557 Со decay жж 
*3Со” р: Фр from 72Ce01~1.5 96 жж 
x9Co" — T:average 15Sh16=237(48) 76У102-260(20) 72Се01-247(12) ж 
xNi D : Вр average 16$и10=22(1) 070017=23.4(1.0); other: 76Vi02 45 жж 

MAr 12560# 800# 5# ms >400ns 0+ 18Tal7 I 2018 В ?;В n? p 2n? 

к —5150# 4008 10 ms5 27% 14 1983 В-=100;В-п ?5;B-2n? 

“MCa -25160 50 90 ms6 0+ 14 08Ма01 TD 1997 В-=100;В-п ?;B-2n? ж 

3Sc —34438 14 526 ms 15 (3)* 14 1990 f--100;8-n-169 

550” —34328 14 110.5 0.3 2.77 us 0.02 (5*,4*) 14 10Cr02 J 1998 IT=100 

SMTi — —45744 16 2.1 $ 1.0 0* 14 1980 В -100 

му — —49898 11 49.8 $ 0.5 3* 14 1970 В -100 

Sym —49790 11 108.0 1.0 900 ns 500 (5)* 14 1998 ІТ-100 

54Сг —56935.38 0.13 STABLE 0* 14 1930 15-2.365 7 

“Ма —55558.2 1.0 312.081 4 0.032 37% 14 FGK204 T 1938 &=100;В- =0.93е-4; * 

ет =1.28е-7 25 

Мп —49411.9 2.8 6146.4 30 RQ 0+ T=3 

Ее --56254.6 0.3 STABLE 0* 14 1923 15=5.845 105;2B+ ? 

5рет —49727.5 1.1 6527.1 14 364 пз7 10+ 14 1983 ІТ-100 

54Rei - 412387 20 14868 20 RQ 0* T-3 14 

4Co -48010.1 0.4 193.27 ms 0.06 0* T=1 1497Ko65 T 1952 В+=100 ж 

54Со” - 47812.5 0.4 197.57 0.10 Мр 1.48 m 0.02 7* T= 14 1962 *2100 

“Ni  —39278 5 114.1 ms0.3 0* 1417Kul2 T 1977 B*-100;8* p? * 

Ni” —32821 5 6457.4 0.9 152 ns4 10+ 14 086009 JD 2008 ІТ-64 2;р=36 2 

“Cu —21240# 400% <75ns 3*8 14 94В110 I р? 

“Zn —5700# 220# 1.8 ms0.5 0+ 14 114508 TD 2005 2р=87 7 ж 
*54Са T : average 10Cr02=107(14) 08Ма01=86(7) жж 
Mn D : Фе" average 98Wu01-1.20(0.26)e-7 97Za07=2.2(0.9)e-7 жж 
*54 Со Т: average 97Коб5=193.28(0.07) 74На59=193.4(0.4) 74Но21-193.0(0.3) ж 
x» Со Т: 77А111-193.28(0.18); other (outweighed) 02Lo13-172(23) ж 
x^ Ni Т: average 17Ku12=110(2) 15Мо01-114.2(0.3),114.3(1.8) 135007=113(9) ж 
Ni T: 08Е004=114(5) 02L013=103(9) 99Ке06-106(12) ж 
ж 7п Т : symmetrized from 11А$08=1.59(+0.60-0.35); other 05В115=3.2(+1.8-0.8) жж 
Zn D : 962p average 11А808-92(--6-13)% 05В115-87(--10-17)% ж 

55K 4708 500% 104 ms>620ns 3/2+# 0909724 I 2009 В ?;В-п?;В-21? 

55Ca -18650 160 22 ms2 5/2-# 09 1997 В-=100;В-п 5;B-2n? 

Sc — —30840 60 96 ms2 (7/2) 0810С102 ТЛ» 1990 . f--100;8-n-17 7;B-2n? * 

SST; — —41832 29 13 s 01 (1/2) 10 1980 — f--100;8-n? 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 

















Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

5v — —49125 27 6.54 8 015 7/28 08 1977 В -100 

Сг  —55110.32 0.23 3.497 іп 0.003 3/2- 08 1952 В” =100 

5 Ма —57712.54 0.26 STABLE 5/27» 08 1923 18-100 ж 

Fe  —574814 0.3 2.7562 y 0.0004 3/2- 09 FGK204 T 1939 €=100 

5реѓ - 49848 6 7633 6 RQ 5/2- T=5/2 09 

5Co  —54030.0 0.4 17.53 h 0.03 7/27 * 09 1938 B*=100 

55Со/ —49308.6 0.4 4721.44 0.10 3/27 frg. T=3/209 1981 ІТ-100 ж 

5Ni —45336.0 0.7 203.9 ms 1.3 7/2- 08 17Ки12 Т 1972 B*=100 * 

5Ni! —40737.0 1.2 4599 1 7/27 frg. Т=3/2 137109 E * 

55Cu  —31640 160 55.9 ms 1.5 3/2-# 08 1311090 T 1987 В+=100;В+р=? ж 

571 —14270# 4004 19.8 ms 1.3 5/2-# — 0807Dol7 TD 2001 B*=100;B* p=91.0 51 
ж555с T : others 041175=115(15) 02Sh43=103(7) 98S003=120(40) жж 
xMn Ј: 15Ва49,15Не28,790е19=5/2 ж 
x Со! Е : strongly fragmented state; other 26.69(0.15) keV higher жж 
Ni Т : average 17Ku12=203(2) 02L013=196(5) 99Re06=204(3) 87На.А-212.1(3.8) жж 
Ni Т: 84Ay01=208(5) 77Но25-189(5) 76Ed.A=219(6) жж 
Ni 1:1-3 іп 145а46 жж 
ж55 МІ! Е : strongly fragmented state; other 20 keV lower жж 
x55Cu T : average 20Gi02=55.5(1.8) 13Tr09=57(3); other 070017=27(8), conflicting жж 
ж Си D : %В+р in 07D017=15.0(4.3), but it is probably a contaminant given the жж 
x?Cu D: short and conflicting half-life; not confirmed in 13Tr09 жж 

56K 7980# 600# 5# ms >620ns 27% 1109Ta24 I 2009 B- Вп В 2,2 

Са  —13510 250 11 ms2 0* 1 1997 В-=100;В-п ?;В-21? 

565с —25520 260 т 26 ms6 (1+) 11 10Cr02 JT 1997 В-=100;В-п ?5;B^ 2n? 

5%65ст . 255208 2808 ой 1004 ж 75 ms6 (6*,5*) 11 10С02 JTD 2004 В-=100;В-п>12;В 2n? 

565" . 24750 260 775.0 0.1 290 ns 17 (4+) 1120Mil3 ТЕ 2004 ІТ-100 ж 

Ti - 39420 100 200 ms5 0* 1198Am04 D 1980 В -100;B ^n? 

56у — —46180 180 216 ms4 (1*) 1198Am04 D 1980 В-=100;В-п? 

56Cr —55285.1 0.6 5.94 т 0.10 ot 11 60Dr03 D 1960 В-=100 

Ма —56911.67 0.29 2.5789 Һ 0.0001 3% 1 1934 В--100 

“Бе — —60607.16 0.27 STABLE or 1 1923 15-91.754 106 

Ее —49103.5 0.4 11503.7 0.3 3+ T=3 1 

56Co —56040.5 0.5 77.236 d 0.026 4? 1 1941 В+ =100 

Col —52448 9 3593 9 RQ (0+) frg. T=2 1 ж 

56 і --52907.6 0.4 6.075 а 0.010 ot 11 1952 В+=100 

Кір —44172.1 1.9 9735.5 1.9 7 1 2008 p~100 

S6Nii  —47475.7 0.8 6431.9 0.7 4t T=1 1 

*Nj —43964 4 9944 4 RQ 0+ frg. Т-2 ж 

*Cu 38630 6 80.8 ms0.6 (4*) 11 01Во54 TJD 1987 B *-100;B* p=0.40 12 * 

*Cu —35099 10 3531 12 p Т= 160г03 D 2007 IT=51 6;p=49 6 

5671  —253904 400# 32.4 ms0.7 0+ 11 140104 TD 2001 В+=100;В+р=88.0 23 ж 

56717 —21530# 650# 3860% 510% 3*4 T-3 p? 

ба —3840# 500# 37% р? 
6 Sc” T : average 20М113-290(20) 10Cr02=290(30); other 12Ka36=350(+260-120) жж 
x96 Co! E : strongly fragmented state; other 70(9) keV lower жж 
ONE E: strongly fragmented state; others 68(6) and 98(6) keV higher жж 
*56 Си T : average 20Gi02=80.2(7) 17Ku12=80(2) 02L013=82(9) 01B054=93(3) жж 
xCu T: 98Ral5-78(15) ж 
*567 п Т: average 140104=32.9(0.8) 07D017=30.0(1.7) ж 
*567п р:%В?р average 140г04=88.5(26) 07D017=86.0(49) жж 

NK 141308 6008 2# ms >400ns 3/27 18Та17 I 2018 B^ 5B^n*:B 2n? 

Са  —65604 400% 8# ms >620ns 5/27% 10 09Ta24 I 2009 В ?В n*p 2n? 

5752 —21380 180 22 ms2 7/278 10 10Cr02 T 1997 В-=100;В-п *5;B^ 2n? * 

У 34400 210 95 ms8 5/27% 10 995020 Т 1985 В-=100;В-п? ж 

уу —44440 80 350 ms 10 (7/27) 1003Ma02 T 1980 В-=100;В-п? ж 

Сг -52525.0 1.9 21.1 $ 1.0 (3/2) 10 1978 В-=100 

Ма —57486.3 1.5 854 s 1.8 5/2 « 98 15Ва49 J 1954 В -100 

57. 60182.02 0.27 STABLE 1/27ж 98 1935 1$=2.119 29 

570  —59345.7 0.5 271.811 4 0.032 7/2-ж 98 FGK204 Т 1941 £-100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

Y Co —52092.3 0.4 7253.3 06 КО 1/2- Т-5/2 MMCI20J 

YNi —56084.0 0.6 35.60 h 0.06 3/2- 98 1938 B*=100 

УМ  —508452 0.9 5238.8 0.7 7/2- frg. T=3/298 ж 

YCu -47309.0 0.5 196.4 тв 0.7 3/27« | 9817Kul2 Т 1976 B*-100 * 

X Cu  —42010 25 5299 25 p 7/2- Т-3/2 

971 —32550# 2004 45.7 ms0.6 7/27% 98 206102 Т 1976 B*=100;B* p=87 9 ж 

Ува —15410# 400# 1/27% р? 
x Sc Т : other 03S021=13(4) жж 
x Ti Т : average 051153=98(5) 995020=67(25) 960023=56(20); other жж 
x Ti T: 98Am04-180(30) conflicting, not used ж 
V J : 98S003 proposed 3/2-, supported in 03Ma02; same group 051153 favors 7/2- жж 
Ni! E : strongly fragmented state; others 98(7) keV lower 128(7) keV higher жж 
x Ni! E: in 791К04 and 104(5) keV lower, 129(5) keV higher in 78Nall ж 
*57 Си T : average 17Ku12=195(4) 021.013-183(17) 96Se01=196.3(0.7) жж 
*57 Си Т: 87На.А=199.4(3.2) 84Sh28=223(16) жж 
x Си 1:10С001-3/2 жж 
Zn Т: others (outweighed) 07B109=48(3) 021.013=37(5) 76Vi02=40(10) ж 
x Zn D : %B* p average 20Ci04=90(10) 07В109-78(17) ж 

SK 21930# 700# 2# ms >400ns 2-8 18Та17 I 2019 B^ 5B^n*:B 2n? 

Са -1530% 500% 4% ms >620ns 0+ 1009Ta24 I 2009 B^ ?;В n*p 2n? 

58Sc -15480 190 12 ms5 37% 10 1997 В-=100;В-п ?;B~2n? 

58 бст —14060 190 1420.7 2:2 0.60 us 0.13 20Mil3 ET 2020 ІТ-100 ж 

58Т — —30920 180 55 ms6 0* 1411Da08 T 1992 В-=100;В-п? ж 

у —40430 100 191 ms 10 (17) 10 1980 В =100;В ^n? 

5 Cr — —51991.8 3.0 7.0 s 03 0* 10 1980 В” =100 

Мп —55827.6 27 3.0 s 0.1 1+* 10 15Не28 Ј 1961 В-=100 

5 Мр" —55755.8 27 7177 0.05 65.4 s 05 4? 10 15He28 J 1961 В =100Т ? 

53  —62155.3 0.3 STABLE 0* 10 1935 IS=0.282 12 

5Co  —59847.3 1.2 70.844 d 0.020 2t 10FGK204 T 1941 В+=100;е*=14.79 24; * 

£285.21 24 
58 Со" . 598224 1.2 24.95 0.06 8.853 h 0.023 5r 10 19Moll TD 1950 IT=99.99880 5; 
€=0.00120 5 

58 Со" - 597942 1.2 53:15 0.07 10.5 us 0.3 4* 10 1964 ІТ-100 

58 Со! —54095 8 5752 8 RQ 0+ frg. T-3 10 ж 

58 Мі —60228.9 0.3 STABLE >>700Еу ot 1093Val9 Т 1921 IS=68.0769 190;2B* 2 

58 Мі? —51400 40 8830 40 RQ 2* Т-2 10 

58Ni/ - 45690 7 14539 7 RQ 0+ T=3 10MMCI? J 

5Cu -51667.9 0.6 3.204 s 0.007 1*« T-0. 1011Vi03 J 1952 B*-100 * 

ЗСш ——51464.9 0.6 202.99 0.24 0* Т=1 10 

571 -42300 50 86.0 ms 1.9 0* 1420Ci04 D 1986 B*=100;B* p=0.7 1 ж 

ба —23540# 3004 * 2*4 Mirror I p? 

58 ба” - 235108 320% 304 100% * 5*4 Mirror I p? 

5 Ge ^ —75804 500 or Mirror І 2p? 
x95Sc" Т: average 20Mi13=0.6(0.2) 1.3(0.8) 0.9(0.5) 0.5(0.2) from y(t) ж 
*58 $ ст Е: 20М113=180.5(0.6), 247(2), 412.3(0.6), 580.9(0.4) gammas іп а cascade жж 
жӛ8Ті T : average 110а08=57(10) 03S021=59(9) 99S020=47(10) ж 
*58 Со D: Ном 71GoYM жж 
#58 Со! Е: strongly fragmented state; other 20(8) keV lower жж 
*58 Си J: also 10Со01=1 жж 
x58Zn T : average 17Ku12=86(2) 09Fu15=90(8) 05Ка46=83(10) 02L013=83(10) ж 
ж587п Т: 981018-86(18) ж 

к 287508 8004 1# ms >400ns 3/21# 18Та17 I 2018 B^ 5B^n*:B^2n? 

5 Са 5810# 600# 5# ms >400ns 5/27% 18Tal7 I 2018 В ?:В-п В 2,2 

535% -10830 250 12% ms >620ns 7/2-% 1809Ta24 I 2009 B- Вп В 2n? 

STi  —258804 3004 28.5 ms 1.9 5/2 s 1811Da08 T 1997 В-=100;В-п ?;В- 2n? ж 

ЭТ . 257708 3004 108.5 0.5 615 ns 11 1/278 18 19Wi04 ТТЕ 2012 ІТ-100 ж 

?v 37610 140 95 ms6 (5/27) 18051453 TJD 1985 В-=100;В-п>3 * 

Cr  —48115.9 0.7 1050 ms 90 (1/22) 18051453 TJ 1980 В-=100 * 

С —47613.2 1.3 502.7 1.1 96 us20 (9/2*) 18 1998 ІТ-100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J" Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

Мп -55525.3 2.3 4.59 s 0.05 5/27% 18 15Ва49 J 1976 В-=100 

ЭР --60665.0 0.3 44.500 4 0.012 3/27» 18 FGK204 Т 1938 В” =100 

5Co  —62229.8 0.4 STABLE 7/2-ж 18 1923 15-100 

№  —61156.8 0.4 81 ky 5 3/2- 18 94Ви19 T 1951 B*-100 * 

№  —53814.9 2.1 7341.9 2.1 RQ 7/2- frg. Т-5/2 * 

Си  —56358.5 0.5 81.5 s 0.5 3/27» 18 1947 B*-100 * 

Си  —52473.0 22 3885.5 2.1 3/27 frg. T=3/218 1Т=100 * 

571  —47215.7 0.8 178.7 ms 1.3 3/27 18 1981 В+=100;В+р=0.10 2 * 

ба —33760# 1708 <43пз 3/27% 18 р? 

Ge —16370# 400# 13.3 ms 1.7 7/278 1820Gi02 TD 2015 В+=100;В+р=93 7;2р<0.2 * 
x5Ti T : average 11Da08=27.5(2.5) 03S021=30(3); other 995020-58(17) жж 
x?Ti" Т: average 20М113=610(20) 19Wi04=618(13) 12Ka36=587(+57-51); other ж 
жт" — T: 05Са01-590(130) жж 
x?Ti" E: other 20Mil3-108.9(0.4) жж 
жү T : average 05Li53=97(2) 99S020=75(7) (supersedes 98S003=70(40)); other жж 
жү Т: 98Am04-130(20) conflicting, not used ж 
x?Cr T : others 96D023=460(50), 88Во06=600(300), 85Во49-1000(400) жж 
ж59 М T : average 94Ru19=108(13) 94Rul9(meteorite)2120(22) 81Ni08=76(5) ж 
ж59 Мі Е: strongest fragmented state; others 40.1(0.3) keV higher, 17.7(0.3) keV жж 
x?Ni! E: higher and 36.3(0.2)keV lower жж 
x?Cu /— J:11Vi03,11Ko36,10Co01-3/2 ж 
x9 Cu! E : strongest fragmented state; other 21(6) keV higher жж 
x?Zn Т : average 17Ku12=174(2) 14Ко14-210(34) 02L013=173(14) ж 
ж97п T: 84Аг12=182.2(1.8) 81Но19=210(20) ж 
*5 бе Т: офег 166026 (зате аз 200102) жж 
ж бе D : 2р not observed іп 206102 апа 160026; limit from 166026 based on the жж 
ж бе D: assumption that one event is not В*р жж 

Ca 11000# 700# 2# ms 240005 0+ 18Tal7 I 2018 B- Ва *5;B-2n? 

Se —4550# 500# 10# ms >620ns 3*8 09Ta24 I 2009 B- *5B^n*;p- 2n? 

6071 — —22100 240 22.2 ms 1.6 0+ 1411Da08 Т 1997 B~=100;B~n ?;B~ 2n ? * 

oy —33090 180 ж 122 ms 18 37% 13 1985 В-=100;В-п ?5;B^ 2n? 

Oym — 330904 2305 оя 150% * 40 ms15 1*4 13 1999 В-=?АТ 3;В-п ?;В 2n? 

бүл 32890 180 203.7 0.7 230 ns24 (4*) 1312Ka36 ET 1999 IT-100 * 

Cr — —46908.5 1.1 490 ms10 0+ 13 1980 В-=100;В-п? 

Mn —52967.9 2.3 280 ms20 lt x 13 15He28 J 1978 В -100 

Mn” —52696.0 2.3 271.90 0.10 1.77 s 0.02 А 13 15Не28 Ј 1978 В-=88.5 8;IT=11.5 8 ж 

Fe - 61413 3 2.62 My0.04 or 1309Ru08 T 1957 В-=100 * 

Co  —61650.4 0.4 5.2714 y 0.0006 5*x 13FGK204 T 1941 В” =100 

Co” .61591.8 0.4 58.59 0.01 10.467 m 0.006 2*x 13 1963 IT~100;B~ =0.25 3 

Ni - 644732 0.4 STABLE 0* 13 1921 IS=26.2231 150 

Nii - 53247 4 11126 4 RQ 5t T-3 

Cu —58345.3 1.6 23.7 m 0.4 2%ж 13 11\103 J 1947 B*-100 

Cui —55804 5. 2541 5 RQ (0+) Т=2 13 ІТ-100 

Zn  —54174.5 0.5 2.38 т 0.05 or 13 1955 B*-100 

Zn? —49322.3 0.9 4852.2 0.7 (2") Т=1 13 ІТ-100 

60717 —46807 24 7367 24 RQ 0%Т-2 13 

Ga —39590# 2008 72.4 ms 1.7 (2%) 13 206102 Т 1995 В+ =100;В+р=1.6 7; ж 

В+ а<0.023 20 

Gai —37050# 210# 2540# 50# 

Ge —27530# 300# 21 ms6 or 1316Ci01 TD 2005 B*-100;B*pe100;B*2pcl4 ж 

As —5640# 400# 57% Митог 1 р? 

As” - 55808 400# 60# 20# 2+# Митог 1 р? 
жбдті Т: average 11Da08=22.4(2.5) 035021=22(2) жж 
x60 yn Е: 12Ka36=99.7(0.5) and 104.0(0.5) gamma rays in a cascade to gs жж 
x60 yn Т: symetrized from 12Ка36-229(--25-23); others 10Da06=320(90) 99Da.A=320(90) жж 
*60 Мп” І: other isomer T=1.0(+0.3-0.2) us decays by 114 keV g-ray (not placed) жж 
*60 Бе T : adopted from 09Ru08; others: 170s02=2.72(0.16) 15Wa06=2.50(0.12) жж 
*60 Са T : average 20Gi02=70.8(2.0) 17Ku12=76(3); others 02L013=70(13) жж 
*60 Са Т: 01Ма96=70(15), outweighed жж 
+%Ge T : symmetrized from 16Ci01=20(+7-5) жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

аса 190104 800% 1# ms 1/27% B^ Вп В 2n? 

5с 500# 600# 7# ms >620ns 7/2-# 15 09Та24 I 2009 B- Ва *5;B-2n? 

STi —16370# 300 15 ms4 12% 15 1997 B^ =100;В-п ?;B~ 2n ? 

SiTi” - 162508 3004 125.0 0.5 200 ns 28 5/27% 15 19Wi04 TEJ 2019 ІТ-100 ж 

STi” - 156708 3004 700.1 0.7 354 ns 69 9/2+# 15 19Wi04 TEJ 2019 ІТ-100 ж 

Sly —30180 230 48.2 ms0.6 (3/27) 15 200101 TDJ 1992 B~=100;B~ n=14.5 20; ж 

D 2n? 

SlCr —42496.5 1.9 243 ms9 (5/27) 15 09Сг02 Т 1985 В =100;В ^n? 

“Ма —51742.1 2.3 709 ms8 5/2-ж 15 15Ва49 J 1980 В-=100;В-п? ж 

9!Fe —58920.5 2.6 5.98 т 0.06 (3/2-) 15 1957 В -100 

9!Fe" —58058.8 2.6 861.67 0.11 238 пв5 9/2* 15 1998 ІТ-100 

Со —62898.2 0.8 1.649 h 0.005 7/2- 15 1947 В” -100 

SINi -64222.0 0.4 STABLE 3/27» 15 1934 IS=1.1399 13 

Cu  —61984.1 1.0 3.343 h 0.016 3/27» 15 1937 B*-100 * 

9!Cu  —55611 7 6373 7 RQ 3/2- frg. T-5/2 * 

9!7n -56349 16 89.1 s 02 3/2- 15 1955 В+=100 

cZn? —53190# 100% 31608 100% 3/2-% T=3/2 

61707 —46360 70 9990 70 3/27 Т-5/2 15 

ба -47130 40 165.9 ms2.5 3/27 1517Kul2 T 1987 B*=100;B* p<0.25 * 

баба” —47040# 110# 90# 100# 1/2-# Mirror I 

9!Gal —43780 30 3360 50 р (3/2-) Т-3/2 15 1987 р-100 

9!Ge —33790# 300# 40.7 ms0.4 3/2-# 15 20Gi02 TD 1987 В+=100;В+р=87 3 

6148 -17200% 300% 3/2-# Mirror I p? 
xol Ti" Е : other 20Mi13-125.2(0.6) ж 
«ТТ: other 20Mi13=300(100) ж 
xl Ti" E : other 20М113=701.3(0.7) ж 
xO Ti" Т: other 20М113=200(100) ж 
xoly T : average 200n01=48(1) 14Su07=49(1) 11Da08=52.6(4.2) 03S002=47.0(1.2), жж 
ү T: supersedes 99S020=43(7) жж 
x9! Mn D : Вп observed by 99Ha05; 13Ral7 quotes В n=0.6(0.1) (unpublished) жж 
*°1Си T : average 15Су01=3.323(0.010) 82Gr10=3.333 (0.005) 72Cr02=3.34(0.01) жж 
x9 Си Т: 69Ri04=3.408(0.010); Birge ratio 4.1 жж 
x9! СШ Е : strongly fragmented state; other 18(7) keV higher жж 
*61 Са T : average 17Ku12=163(5) 14Во14=162(10) 02We07=168(3) 02L013=148(19) ж 
*61 Са T: 990101=140(70) 93Wil8=150(30) жж 

6с 7310# 600# 2# ms >400ns 18Tal7 I 2018 B- Ва В 2n? 

9?Ti - 122008 400% 9# ms >620ns 0+ 1209Ta24 I 2009 B^ *5B^n*;B 2n? 

ey —25210 260 33.6 ms2.3 3*8 12 1997 В-=100;В-п ?5;B^ 2n? 

9Cr 40853 3 206 ms12 0* 12 1985 В =100;В п ? 

©Mn 48524 7 Е 92 ms 13 1% 12 15He28 J 1983 В-=100;В-п? ж 

9?Mn" —48181.0 2.6 343 6 % 671 ms5 47ж 12 15He28 J 1983 В-=100;В-п ?;IT ? ж 

Fe —58878.1 2.8 68 $2 0+ 12 1975 В-=100 

Со  —61424 19 1.54 т 0.10 (2)* 12 1949 В” -100 

9 Co" - 61402 20 22 5 13.86 m 0.09 (5)* 1270012. D 1957 В” ғ21001Т<0.5 

№ -66746.4 0.4 STABLE 0* 12 1934 IS=3.6345 40 

Си  —62787.5 0.6 9.672 іт 0.008 1% 121401017 Т 1936 В+ =100 

СШ —58174 6 4614 6 RQ (0)+ Т-3 12 * 

6271  —61168.1 0.6 9.193 h 0.015 0* 12 1948 В+=100 

6©ба  —51987.0 0.6 116.122 ms 0.021 0+ Т-1 1213Dal6 Т 1978 В+=100 ж 

Өба/ —51415.8 0.6 571.2 0.1 1(*) Т=2 1298У106 ЕЈ 1998 ІТ-100 

бе -42140% 140% 82.5 ms1.4 or 1217Kul2 T 1991 B*-100;8* p? * 

As —24420# 3004 1*4 p? * 


*°Mn  D:%B~n99S020~0 99На05>0 

*9?Mn" Е: symmetrized from 15Ga38=346(+3-8) keV 

x9 Cui Е: Ensdf2012=4628(10) keV 

*62 Са Т : average 13Dal6=116.15(0.13) 08Gr03-116.100(0.025) 05Ну04-116.01(0.19) 
x9? Ga T: 05Ca06=116.09(0.17) 04B103=116.19(0.04) 03Ну02-115.84(0.25) 


x9 Ga T: 79Da04=116.34(0.35) 78А123-115.95(0.30); others (outweighed) 
x9? Ga T: 02В117,021013=114(2) 78СҺ11-116.4(1.5) 93Wi03,93Wi18-2113(46-5) 
*62 Ga T: 93Wi03,93Wil8=113(+6-5) 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

x9 Ge T : average 14Gr10=82.9(1.4) 17Ки12=76(6) жж 
+ As D : most likely p-unstable from estimated Sp=-1980#(420#) keV жж 

Se 13070# 700# 1# ms 7/2-% B- Вп *;B-2n? 

Өт —5860# 500# 10# ms >620ns 1/27% 09 09Ta24 I 2009 B^ Вп ?;В- 2n? 

өү —21740 340 19.6 ms0.9 (3/2-,5/2-) 09 145007 TJ 1997 В-=100;В-п>35;В 2,97 ж 

9Cr 36180 70 129 ms2 1/27% 09 1992 В -100;8 ^n? * 

9Mn —46887 4 275 ms4 5/2 « 09 15Ва49 J 1985 В-=100;В-п=? * 

6 Ее —55636 4 6.1 $ 0.6 (5/27) 09 1980 В -100 

6Co -61852 19 26.9 $ 0.4 1225 0994ILA Т 1960 В -100 ж 

ӨМІ -65512.9 0.4 101.2 у 15 1/27» 0917ру01 J 1951 В--100 ж 

Ni" —65425.8 0.4 87.15 0.11 1.67 us 0.03 5/2- 09 1978 ІТ-100 

ӨС  —65579.9 0.4 STABLE 3/27» 09 1923 IS=69.15 15 * 

97n  —622134 1.6 38.47 m 0.05 3/27» 09 1937 B*-100 * 

937»! —56723 6 5490 6 RQ 3/2- Т-5/2 09 

8Ga  —56547.1 1.3 32.4 8 0.5 3/2-ж 09 12РАТ J 1965 В+=100 

8Ge -46920 40 153.6 ms 1.1 3/27% 09 206102 Т 1991 В+=100;В+р ? ж 

65А6 —33500# 200# <43ns 3/2-# 09 05529 I р? ж 

65е —16850# 5008 13.2 ms 3.9 3/2 8 20Gi02 TD 2016 B *-100;B* p=89 11;2р<0.5 * 
ж63у T : average 145007=20(1) 11Da08=19.2(2.4) 035002=17(3) жж 
*®Сг T : other 11Da08=128(8) жж 
*63 Мп D : B^ n observed by 99На05, but not quantified жж 
*63 Со Т: average 941. А-26.41(0.27) 721008-27.5(0.3) 69Wal5=26(1) ж 
ж63 М J: 17Dy01=1/2 ж 
*63 Си J : also 20De21,10Vi07,11K036,10C00123/2 жж 
жӨ 7 J: also 17Wr01=3/2 жж 
*63 Се T : from 200102, supersedes 19Ru.A=153.3(0.6) (same collaboration); ж 
x9 Ge T: others: 17Ки12=156(11) 14Ко14-149(4) 02L013=150(9) 93%103=95(+23-20) жж 
ж63 Аз D : most likely p-unstable from estimated Sp=-950#(240#) keV жж 
ж63 бе T : other 166026 (same аз 206102) жж 
жӨ35е D : 2р not observed іп 206102 and 166026; limit from 166026 based on the жж 
*® Зе D: assumption that one event is not В*р жж 

“Ti —1480# 600# 5# ms >620ns ot 13 13Та14 I 2013 В Вп В 2n? 

бу —16320# 400# 15 752 (1,2) 14 1997 B^ =100;В-п ?;B~ 2n ? 

бүт _16240# 400# 81.0 0.7 <l us 14 2014 IT~100 

“Cr —33640 300 43 ms1 ot 14 1992 В-=100;В-п? 

“Ма —42989 4 88.8 ms2.4 1% 07 1224339 D 1985 В” =100;B~ n=2.7 6 ж 

Мп” —42815 4 174.1 0.5 439 из 31 (4%) 0710Da06 Е 1998 ІТ-100 ж 

“Fe —54970 5 2.0 s 02 0+ 07 1980 В-=100 

9Co —59792 20 300 ms 30 ]* 07 1969 p- 2100 

9 Co" —59686 4 107 20 MD 3008 ms StH 088105 Е 2008 В” IT? 

“Ni —67099.0 0.5 STABLE 0* 07 1935 IS=0.9256 19 

Си  —654244 0.4 12.7004 h 0.0013 1% 07 FGK204 T 1936 В+ =61.52 26;B- 238.48 26 ж 

9 Cu —58598 6 6826 6 0+ frg. Т-4 07 71Ве29 E * 

471  —66004.0 0.6 STABLE >60Ру 0+ 0703Ki08 Т 1922 15=49.17 75:20 * 2 ж 

ба  —58832.8 1.4 2.627 m 0.012 0(7%) 07 1953 В+ =100 

Ga" —58790.0 1.4 42.85 0.08 21.9 из0.7 (27) 07 1999 ІТ-100 

Gai —56925.8 2.5 1907.0 22 КО (0+) T=2 07 

“Ge -54316 4 63.7 $ 2.5 0+ 07 1972 В+=100 

As —39530# 200# 69.0 ms 1.4 0*s 0720Gi02 T 1995 B^-100;B* p? * 

Se —26860# 5004 22.6 ms0.2 0+ 07 19Ru.A Т 2005 Bt *:B*p? 
x9^Mn T : average 1 1Da08-90(9) 02S0.A=91(4) 99S020=85(5) 99На05-89(4) жж 
x9^Mn J: 15He28-1 жж 
*64 Мп D : %B~n other 00HaZL-33(2) жж 
x9 Mn" Ј: 15He28-(4) ж 
*64Мп” Т: average 11Li50=400(40) 05Ga.B=500(50) ж 
x^Cu — J:20De21,10Vi07-1 ж 
ж Си D : Ном 12Be24 жж 
x9 Cu Е : strongest fragment (xs=100); other 16 keV lower (xs=37) жж 
*9 Zn T : for 2пи-єє жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

*64 Аз T : from 200102, supersedes 19Ru.A=63.4(1.2) (same collaboration); жж 
x As T: others 14R014=72(6) 02L013=18(+43-7) ж 

65ті 52108 7004 1# ms 1/2-# B- ?;B-n?;B-2n? 

Sy — —121104 5008 148 ms >620ns 5/24 | 1009Ta24 I 2009 B^ 5B^n*:B^ 2n? 

SCr  —283104 2008 27.5 ms2.1 1/278 1011Da08 T 1997 В-=100;В-п ?5;B^ 2n? * 

Mn —40967 4 91.9 ms0.7 (5/22) 10130106 TJD 1985 В-=100;В- п=7.9 12 * 

бре  —51218 5 805 ms10 (1/27) 10 130106 TD 1980 В-=100;В-п? * 

65° Ре" —50824 5 393.7 0.2 1.12 s 0.15 (9/2*) 10130106 E 2008 B~? 

Fe" —50820 5 397.6 0.2 418 ns 12 (5/27) 10 130106 EJ 1998 IT=100 ж 

Co  —591852 2.1 1.16 $ 0.03 (7/2) 10 1978 В-=100 

Ni  —65125.8 0.5 2.5175 В 0.0005 5/2- 10 1946 В” =100 

95Ni" —65062.4 0.5 63.37 0.05 69 us3 1/27 10 1978 ІТ-100 

Cu  —67263.7 0.6 STABLE 3/27» 1010Vi07 Ј 1923 15=30.85 15 * 

957n —65912.0 0.6 243.94 d 0.04 5/27ж 10FGK204 T 1939 B*-100 * 

6571" —65858.1 0.6 53.928 0.010 1.6 ив0.6 1/2- 10 FGK149 J 1960 ІТ-100 ж 

Ga  —62657.5 0.8 15.133 m 0.028 3/27» 1019Gy04 T 1938 В+=100 ж 

Ge  —564782 22 30.9 $ 0.5 3/2- 10 1972 В+=100;В+р=0.011 3 

SAs —46940 80 130.3 ms0.6 3/27% 10206102 Т 1991 B^-100;B* p? * 

6 Asi —43452 11 3490 90 р (3/2-) Т-3/2 10 11Ro47 J 1993 р-100 ж 

Se —33020# 3008 34.2 ms0.7 3/27% 10206102 T 1993 В+ =100;В+р=87 13 ж 

Br —16490# 5008 <410ns 5/2-# 168105 I р? 
*65 Ст T : average 11Da08=28(3) 035021=27(3) жж 
*65 Ми T : average 130106=91.9(0.9) 03S021=92(1); other (recent) 11Da08-84(8), жж 
ж65 Ми T: outweighed (not used) жж 
x9Mn D : other В n observed by 99Ha05, but not quantified жж 
+ Ее T : 190102=805(10). others 09Ра16=810(50) 99S020=1320(280) жж 
*65 Ее Т: 95Am.A=760(50) supersedes 94Cz02=450(150) ж 
*65 Не” Е : other 10Da06=396.8, uncertainty not given, 98Gr14=364(3) жж 
x65 Бе” T : average 18St18=409(+29-27) 10Da06=420(13) жж 
«Cu Ј: 20ре21,10%107,10С001=3/2 жж 
x Zn J: also 17Wr01=5/2 жж 
жӨ 7а" — J:E2to 5/2- жж 
*65 Са T : from 19Gy04=15.133 (0.016 stat) (0.023 syst); other 57Da07=15.2(0.2) ж 
x9Ga Ј: 17Еа09=3/2 жж 
x65 As Т: others (outweighed) 14Во14=126(7) 02L013=126(16) 95Мо26=190(11) ж 
ж65 As! J : IAS studied in 93Bal2 and 11Во47 жж 
*9Se T : other 11Ro47233(4) жж 
+ Зе р: %В+р symmetrized from 11В047=88(+12-13) жж 

6y —6300# 500# 10# ms >620ns 10 09Ta24 I 2009 B^ Вп В 2,2 

Cr —25140# 300# 23.8 ms 1.8 0* 1511Li50 T 1997 В-=100;В-п ?;В- 2n? ж 

“Ма —36750 11 63.8 ms0.9 (1+) 10 18508 TDJ 1992 В-=100;В- п=7.4 149-219 > 

66 Мп” —36286 11 464.5 0.4 780 ив40 (5) 111450 ETJ 2005 IT~100;B~ 2 ж 

Fe —50068 4 467 ms29 0+ 1018518 Т 1985 В -10007,2 ж 

6Co -56409 14 194 ms17 (17) 10 121102 J 1985 В-=100;В-п? ж 

6Co” - 56234 14 175.1 0.3 824 ns 22 (3+) 10 121102 ЕЈ 1998 ІТ-100 ж 

6Co” —55767 15 642 5, > 100 из (8—) 10 986г14 Е 1998 ІТ=100 

66 М: —66006.3 1.4 54.6 h 0.3 0+ 10 1948 В-=100 

Cu — —66258.3 0.6 5.120 m 0.014 Ite 1020De21 J 1937 В-=100 * 

Cu” —65104.1 1.5 1154.2 1.4 600 пз 17 (6)- 1011901 Т 1972 ІТ-100 ж 

Zn  —688992 0.7 STABLE 0* 10 1922 IS=27.73 98 

“ба  —63723.7 1.1 9.304 h 0.008 0*x 1010Sel6 T 1937 p*-100 * 

Gai 59874 6 3850 6 RQ 0* T=3 

66бе —61607.0 2.4 2.26 h 0.05 0* 10 1950 В+=100 

66А8 —52025 6 95.77 паз 0.23 0+ Т=1 10 MMC156J 1978 В+=100 ж 

96As" - 50668 6 1356.63 0.17 1.14 us0.04 5t 10 13Ви10 TJ 1995 ІТ-100 ж 

66 Ақт - 49001 6 3023.8 0.3 7.98 и80.26 9% 10 13Ви10 Т) 1998 ІТ-100 ж 

Se —41660# 2008 54 ms4 0* 1014Rol4 T 1993 B^-100;B* p? 

Br —23570# 4008 <410ns 0+# 168105 I р? 
#66 Ст T : average 111450-24(2) 11Da08=23(4); other 05ба01-10(6), outweighed жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

*66 Ми J : 11Li50=(1+) due to large ground-state feeding from 6Сг (J=0+); жж 
*66 Мп J: large direct В” feeding to Fe gs (7-0--) іп 185118 жж 
*66 Мп Т : avgerage 185 8=64.1(1.1) 170108=70(15) 13Li04=60(3) 035021-64(2) жж 
x Мп T: 99Ha05=66(4); other 11Pa.A=64.2(0.8) is superseded Бу 185118 жж 
*66 Мп D : %B~n symmetrized from 18St18=7.3(+1.4-1.3) жж 
*66 Мп” Т: other 05Ga.B=750(250) ж 
*66 Ее T : average 18St18=485(+39-34) 99Le67=440(60) 98Am04=440(60) ж 
ж Со J: also large direct В” feeding to Ni gs (J=0+) іп 185118 жж 
*96Co" T : symmetrized 185118=823(+22-21) жж 
*66 Си J : 20De21,10Vi07=1 жж 
*95Cu" Т: average 11L001=601(30) 72В116-600(20) ж 
*66 Са T : other 12Gy01=9.312(0.032) not used; Ensdf2010=9.49(0.03) ж 
x66 As T : average 88Ви12=95.77(0.28) 78A123=95.78(0.39); other (recent) ж 
x66 As T: 14Ео14-93(4) 02Lo13-97(2) (outweighed) жж 
x96 As J : super-allowed В * -decay emitter; see also 98Gr12 жж 
+ As” T: average 13Ви10=1.15(0.04) 01Gr07=1.1(0.1) ж 
x66 As” T : average 13Ru10=7.9(0.3) 01Gr07=8.2(0.5) жж 

SIN —1740# 600# 8# ms >620ns 5/27%  1313Tal4 I 2013 B^ 5B^n*:B 2n? 

ӨС: -19270% 4008 114 ms >300ns 1/2-# 0597Ве70 I 1997 B^ 5B^n*:B 2n? 

Mn —33580# 2008 46.7 ms2.3 5/2 d 05 11Da08 TD 1997 B~=100;B~ nz10 5:8 2,2 

67 ре 45708 4 394 ms9 (1/27) 0502So.A TD 1985 В-=100;В-п? 

S Re" —45305 10 403 9 64 us 17 (5/2*,7/2*) 05 11Da08 EJ 1998 ІТ-100 

SFe” 452604 1008 450% 1004 75 us21 (9/2*) 08В105 TJ 2008 ІТ-100 

67 Со  —55322 6 329 ms28 (7/27) 05 08Pa33 ТЈ 1985 В-=100;В-п? 

67Со" —54830 6 491.55 0.11 496 533 (1/27) 09Ра16 Е 2008 IT>80;B~ 2 

INi —637427 2.9 2151 1/2- 05 00814 J 1978 В -100 

67№" - 627361 2.9 1006.6 0.2 13.34 us 0.19 9/2* 05 140108 ЕТ] 1998 ІТ-100 ж 

Cu  —67319.6 0.9 61.83 h 0.12 3/27» 0520De21 J 1948 Й<-100 ж 

6771  —67880.4 0.8 STABLE 5/2-ж 05 1928 15-4.04 16 ж 

677" - 6778711 0.8 93.312 0.005 9.15 us 0.07 1/27 05 15Ch57 Т 1953 ІТ-100 ж 

67р" —67275.9 0.8 604.48 0.05 333 ns 14 9/2+ 05 1973 ІТ-100 

Ga -66879.2 1.2 3.2617 4 0.0004 3/27 * 05 FGK204 Т 1938 є=100 

67 бе —62674 4 18.9 m 0.3 1/2- 05 1950 B*=100 

67 бе" —62656 4 18.20 0.05 13.7 ив0.9 5/2- 05 1978 ІТ-100 

67 бе —61922 4 751.70 0.06 109.1 п 3.8 9/2* 0500Ch07 T 1973 ІТ-100 

As —56587.2 0.4 42.5 8 12 (5/2-) 05 1980 В+=100 

67Ѕе 46580 70 133 ms4 5/27% 05 1480147 Т 1991 В+=100;В+р=0.5 1 

Өр —32530# 300# 1/27% р? 

Kr —15550# 420# 7.4 ms2.9 3/2-# 20Gi02 TD 2016 2p=37 14;B* 2 
*"Mn Т: average 11Da08=51(4) 03S021=47(4) 99На05-42(4) жж 
x87 Ее T : others (recent) 11Da08=304(81) 08Pa33=416(29), outweighed (not used) жж 
x67 Fe” T : average 035а02-75(21) 98Gr14=43(30), same authors, different experiment жж 
x6 Fe” Е : less than 30 keV above 387.7-keV level жж 
ж67Со" Р”: SIT from 08Pa33 жж 
x8 Ni" Т : average 14Di08=13.7(0.6) 98Gr14=13.3(0.2); other 02бе16-13(1) ж 
жОСа Ј: 20ре21,10%107=3/2 жж 
*Zn — J:also 17Wr01,16Ya02-5/2 ж 
*9Zn" Т: average 15Ch57=9.37(0.04) 98At04=9.34(0.20) 96Hw03-9.01(0.03) жж 
*9 Zn" Т: 75В025=9.1(0.4) 73Le18=9.20(0.07) 72Le37=9.15(0.05); ж 
*9 7n" Т: Birgeratio-3.27 жж 
x9 Са J : other 17Fa09=3/2 жж 
*67 Се" T : average 00Ch07=101(3) 79А104-110.9(1.4); Birge ratio=2.99 жж 
* Se D : %B*p from 95В123 жж 
x9 Кг T : other 166026=7.4(3.0) (same аз 200102) жж 

6Cr - 156908 5004 104 ms >620ns 0+ 12 09Ta24 I 2009 В” Вп В 2n? 

Мп —28920# 3004 33.7 ms1.5 (3) 12 15Be32 TD 1995 В -100 8 n=18 10;В 2n? ж 

Fe — —439004 1908 188 ms4 0* 12 1985 В-=100;В-п>0 

8Co -51643 4 * 200 ms20 (77) 12 1985 В -100;B ^n? 

Co” - 514908 1504 150% 150% * 1.6 $ 0.3 (27) 12 15Е101 JD 1998 В-=100;В-п>2.6 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

68 Сот —51450# 150# 195# 150# 101 ns 10 (1) 1210Da06 Т 2010 ІТ-100 ж 

Ni — —63463.8 3.0 29 s 2 0+ 12 1977 В =100 

68 № —61860 3 1603.51 0.28 270 пв5 ot 12 15FI01 E 1984 IT=100 * 

68 №" —60615 3 2849.1 0.3 850 из 30 37 1215Wi02 T 1995 ІТ-100 ж 

Си — —65567.0 1.6 30.9 s 0.6 1% 1220De21 J 1953 В--100 ж 

Си" —64845.7 1.6 721.26 0.08 3.75 т 0.05 6 * 1220De21 J 1969 IT=86 2;B -142 * 

Zn —70007.2 0.8 STABLE or 12 1922 1S=18.45 63 

Са — —67086.1 14 67.842 m 0.016 1+* 12 FGK204 Т 1937 B*-100 

бе —66978.8 1.9 271.05 d 0.08 0* 1218Be03 T 1948 £-100 * 

68А — —58894.5 1.8 151.6 s 0.8 3+ 12 1971 В+=100 

As” —58469.4 1.8 425.1 0.2 111 ns 20 1% 12 1994 ІТ-100 ж 

Se --54189.4 0.5 35.5 s 07 0+ 12 1990 В+=100 

Br —38790# 260# ~40ns 3*8 12 19Wi08 T 1995 p? 

Kr —25630# 5004 21.6 ms3.3 0+ 206102 TD 2016 Bt=2;B*p=90 11;р? * 
x95Mn T : average 15Be32=38.3(3.6) and 35.2(2.0) 11Da08=29(4) 035021=28(8) жж 
*6 Мп — T:99Ha05-28(4). ж 
*68 Мп D : B^ n observed by 99Ha05, but not quantified жж 
*68 Ми J: direct B ^ feeding to 2+ and 4+ in 15Be32 (incomplete decay scheme) жж 
x98 Со" J : strong feeding in 68Fe (J=0+) В” decay and possible gamma-ray decay жж 
x98 Со" J: to2- in I2Li02 жж 
ж68 М” Е: average 15Е101=1603.6(0.8) 13Re18=1603.5(0.3) from g-ray differences жж 
*68 М" Т: average 15Wi02=840(40) 95Br10-860(50) жж 
*68Си  1:20е21,10У107-1 жж 
жӨ Си" — J:20De21,10Vi0726 жж 
ж68 Ge Т: average 18Be03=271.14(0.15,Nal), 271.07(0.12,IC) 945с44=270.99(0.19) ж 
x95 Се T: 81Wa26-270.82(0.27) ж 
x68 Ag” T : symmetrized from 94Ва50=107(+23-16) ж 
жӨ Кг D : %В+р symmetrized from 206102=89(+11-10) жж 

Cr —9630# 500# 6# ms >620ns 7/2*8 14 13Tal4 I 2013 B- *5B^n*;B 2n? 

9Mn —25360# 4008 22.1 ms 1.6 5/27% 14 15Ве32 TD 1995 В -100 8 n=40 20;B 2n ? ж 

Fe —39200# 2008 162 ms7 1/24 14151133 T 1992 В-=100;В-п ?;B^ 2n? 

Со  —50390 90 * 180 ms20 (7/27) 1415143 T 1985 В =100;В 7,2 

Со" - 50213 13 170 90 мр* 750 ms 250 1/27% 151133 TD 2015 В-=100 

9Ni 59979 4 11.4 $ 0.3 (9/2*) 14 1984 В” =100 

Ni” —59658 4 321 2 3.5 s 04 (1/25) 14 986г14 Е 1998 В” ~100;IT<0.01 ж 

Ni” -57279 4 2700.0 1.0 439 пв3 (17/27) 14 1998 ІТ-100 

Си —65736.2 1.4 2.85 m 0.15 3/2-ж 1420De21 J 1966 В--100 ж 

Си" —62994.2 1.6 2742.0 0.7 357 ns2 (13/2*) 1416КШІ T 1997 IT-100 * 

97n  —68417.9 0.8 56.4 m 0.9 1/2-* — 1417Wr01 J 1937 В-=100 

Zn" —67979.3 0.8 438.636 0.018 13.747 Һ 0.011 9/2*x 1417Wr01 J 1970 IT=99.967 3;B - 20.033 3 * 

9Ga —69327.8 L2 STABLE 3/27» 14 1923 IS=60.108 50 ж 

Ge -67100.7 1.3 39.05 h 0.10 5/2-ж 14 1938 B*-100 

Се" —67013.9 1.3 86.76 0.02 5.1 ив02 1/2- 14 1978 ІТ-100 

Ge" —66702.8 1.3 397.94 0.02 2.81 us 0.05 9/2* 14 1978 ІТ-100 

Аз —63110 30 15.2 m 0.2 5/27 * 14 1955 В+ =100 

9$e —564347 1.5 27.4 $ 0.2 1/27 14 1974 B*=100;B* p=0.052 8 

Se" —56395.9 1:5 38.85 0.22 2.0 ив0.2 5/2- 14 1988 ІТ-100 

Se" --55860.7 1.6 574.0 0.4 955 ns 16 9/2* 1400Ch07 T 1988 ІТ-100 ж 

9Br —46260 40 * < 24 ns (5/2-) 15 1988 р-100 

Br” - 462208 10% 40# 100# * 5/2-# Miror I 

Br —45690# 110# 570# 100# 9/2+# Miror I 

Ви  —42771 19 3490 50 р (5/27) T=3/2 14 MRo47 I 2011 р-100 

9Kr —32140# 300# 27.9 150.8 (5/27) 15 026102 DT 1995 B*=100;B* p=94 5 ж 
*?Mn Т: ауегаве 15Ве32-24.1(2.6) 25.8(2.8) 11Da08=18(4) 99На05-14(4) ж 
x69 Ni" Е: from 98Gr14; E(9/2+) in Ge=-67 keV and 7!Zn=156 keV жж 
*® Ni" Е: isotones exhibits а large variation жж 
жӨСа Ј: 20ре21,10%107=3/2 жж 
*®Си" Т: average 16Ки11-351(14) 12Di03=360(20) 026е16=357(2) ж 
x Cu” Т: 98Gr14=360(50) 971513-360(30) ж 
жӨ 7а" Т: average 17Кі01-13.742(0.014) 77Не20-13.756(0.018) ж 
*69 Са 1: офег 17Ға09-3/2 жж 


030001-47 


Chinese Physics C Vol. 45, No. 3 (2021) 030001 





Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
*65е"” Т: average 00СҺ07-950(21) 95Ро01=960(23) 
*® Кг T : average 20Gi02=27.8(1.6) 14De41=28(1) 11Ro47227(3); other 97Xu01=32(10) 
x99 Кг р: %В+р average 02Gi02=93(+7-6) 11R047=99(+1-11); other 
x99 Кг D: 140е41=52.5(6.5) + 2.4(0.5), conflicting 
PCr —5640# 600# 6# ms >620ns 0+ 16 13Та14 I 2013 B^ ?В n*p 2n? 
Mn —204504 5004 19.9 ms 1.7 (4,5) 16 15Ве32 TD 2009 В-=100;В-п ?5;B^ 2n? 
Fe —36890# 3008 61.4 ms0.7 0* 1617Mo02 T 1997 В-=100;В-п? 
70Со -46525 11 *& 508 ms7 (17) 16 17Мо02 JT 1998 B^ =100;В-п ?;B~ 2n ? 
Co" —46330# 200# 200# 200# *& 112 ms7 (7) 16 FGK205 J 1985 В- =100Т 3;В-п ?5;B 2n? 
Ni  —59213.9 2.1 6.0 s 0.3 0* 16 1987 В -100 
70у" —56353.0 2.1 2860.91 0.08 232 ns 1 8+ 16 1997 ІТ-100 
Си -62976.4 1.1 44.5 s 0.2 6” 1620De21 Ј 1971 В-=100 
Cu" —62875.3 1.1 101.1 0.3 3382 37ж 1620De21 J 2002 В” -529;IT-48 9 
Cu" —62733.8 1.2 242.6 0.5 6.6 s 02 1% 1620De21 J 1971 B^ 293,2 9;IT=6.8 9 
7071 --69564.7 1.9 STABLE >3.8Ey or 16 1922 IS=0.61 10;2B~ ? 
Ga  —68910.2 1.2 21.14 m 0.05 1+ 16 1937 В” =99.59 5;е-0.41 5 
Ge --70562.0 0.8 STABLE 0* 16 1923 IS=20.52 19 
T As  —64334.0 1.4 52.6 m 0.3 4*x 1676He24 J 1950 В+=100 
7045" —64302.0 1.4 32.046 0.023 96 и53 2% 16 1979 ІТ-100 
Se —61929.9 1.6 41.1 m 0.3 0* 16 1950 B*=100 
Br  —51426 15 78.8 ms 0.3 0+ T=1 1617М018Т 1978 В+=100;В+р ? 
Br" —49134 15 2292.3 0.8 2.16 $ 0.05 9+ Т-0 1617М018Т 1981 В+=100;В+р ? 
Kr —41100# 200# 45.00 плз 0.14 or 16 20Vi02 T 1995 B+ =100;B* p<1.3 
«Fe T : others (not used): 14XuZZ=66(7) 13Ma87=61(5) 11Da08=71(10) 03S021=94(17) 
*70Со Т: others (not used) 15Pr10=470(50) 00Mu10=500(180) 
*ÜCu — J:20De21,10Vi07,16Bi08-6 
x" Zn T : 2v-B B »3.8 Ey Onu-BB>32 Ey in 11Be39; Onu-BB 6.8 Ey in 16Eb03 
«Ga J: also 12Pr11=1 
x Br T : average 17Mo18=78.42(0.51) 88Ви12=78.54(0.59) 78A123=80.2(0.8); 
x Br T : other (recent) 19Si33=79.7(2.4) (outweighed ) 
Br” T : symmetrized from 17Mo18=2.157(+0.053-0.049); others (not used): 
x Br" Т: 81 Vo04=2.2(0.2) 02Во25=2.2(0.3) (outweighed) 
«Kr T : average 20Vi02=44.99(0.14,stat)(0.06,syst) 45.16(0.68,stat)(0.20,syst); 
ЕШ 3% T: others (outweighed) 16De29=31(+13-7) 14Во14=40(6) 02В117-42(31) 
T 


«Kr : 000102-57(21) 


ТМ Ма —16620# 5004 16% ms >400ns 5/274 10100һ02 I 2010 В *5;B^n *;B-2n? 
Пре —31930# 4008 34.3 ms2.6 7/2*# 1013Ма87Т 1997 В-=100;В-п 2;В-2п ? 
ТІСо —44370 470 80 ms3 (7/27) _1012Ка10 TJD 1992 В-=100;В- п=З 1 
"INi -55406.2 2.2 2.56 $ 0.03 (9/2) 10 1987 В-=100 

ПМ —55406.0 2.3 499 5 23 s 03 (1/27) 10 2000 В-=100 

Пси -627114 1.5 19.4 s 14 3/2-* 10 1983 В-=100 

"Cu" —59955.4 1.6 2155.7 0.6 271 ns 13 (19/27)  1098Grl4 TJ 1998 ІТ-100 

"Zn  —67328.8 27 2.40 m 0.05 1/2-*  1017У/101.7 1955 В-=100 

"Za" —67171.1 2.4 157.7 13 MD 4.148 h 0.012 9/29% — 10 1958 B-z100:T ? 
lGa —70139.1 0.8 STABLE 3/2-* 10 1923  18-39.892 50 

"Ge —69906.7 0.8 11.43 d 0.03 1/2-* — 10 1941 £-100 

Ge" —69708.3 0.8 198.354 0.014 20.41 ms0.18 9/2* 10 19589 IT-100 

TAs -67893 4 65.30 h 0.07 5/2-* 10 1939 f*-100 

7156 —63146.5 2.8 4.74 m 0.05 (5/22) 10 1957 В+=100 

715ет —63097.7 2.8 48.79 0.05 5.6 us 0.7 (1/22) 10 1982 ІТ-100 

Se" —62886.0 28 260.48 0.10 19.0 us 0.5 (9/29) 10 1982 IT-100 

“Br —56502 5 214 s 0.6 (5/2) 10 1981 В+=100 

ПКг —46330 130 98.8 ms0.3 (5/2) 10195133 Т 1981 В+=100;В+р=2.1 7 
ПВЬ —32290# 400# * 5/27% р? 

"IRp" —32240# 410# 50# 100# * 1/2-# Miror I 

Rb" —32030# 410# 260# 100# 9/2+# Mirror I 


«Fe T : average 14XuZZ=34.7(3.6) 13Ma87=42(6) 11Da08=28(5) 
«Co D : %В п from I2Ral0«2.7(0.9) and 05Ma95>3(1) of the same group 
«Co Т: others 19Ly02=86(10) 12Ral0=10RaZY=80(3) 045а59-79(5) 035021=97(2) 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

«Co T: 98Am04=210(40) 95Am.A=200(50) жж 
Шет Т: average 99Pr10=19(3) 83Ru06=19.5(1.6) ж 
ж1Си — J:20De21,10Vi0723/2 жж 
*?1Си”" T: average 981511=250(30) 98Gr14=275(14) жж 
*?!7п T : average 17Kr01=2.36(0.08) 61Th04—2.45(0. 10) ж 
ж а" 1:17У/101-9/2 * 
x"! Zn” T : average 17Kr01=4.155(0.004) 12Re05=4.127(0.007); Birge ratio=3.47 жж 
Ж а" — D:156 keV depopulating transition not observed experimentally and жж 
Ж? а" D: onlyalimit of %1Т<0.05 given іп 707001 жж 
x71 Ga J : other 17Fa09=3/2 жж 
«Kr T : others 14Ко14-92(9) 970101-100(3) 81Ew01=97(9) 95B123=64(+8-5). жж 
«Kr T: Values from 958123 for ©’ Se and 7! Kr questioned in 970101 жж 
x"! Kr р: 96 * p from 970101=2.1 7; other 95B123=5.2(0.6) conflicting not trusted жж 

Мп —11170# 600# 12# ms >620ns 13 13Tal4 I 2013 B^ 5B^n*:B 2n? 

"pe —292508 500 17.0 ms 1.0 0+ 10 13Ma87 TD 1997 В-=100;В-п ?;B-2n? ж 

7?Co  —403004 3004 * 52.5 ms0.3 (6,7) 1016М007Т 1992 В -1008-п>4:8 2n ? ж 

72Со" —40100# 360 2004 2004 % 47.8 ms0.5 (0*,1*) 16Mo07 TJ 2016 В-=100 

РМ  —54226.1 22 1.57 8 0.05 0+ 10 1987 В-=100;В-п? 

?Cu —59783.0 1.4 6.63 з 0.03 2 * 1020De21 J 1983 p^ -100 * 

2Cu™ —59512.7 17 270.3 1.0 1.76 ив0.03 (67) 10 1998 ІТ-100 * 

7771 -68145.5 2.1 46.5 В 0.1 0+ 10 1951 В-=100 

7?Сба -68588.3 0.8 14.025 В 0.010 37% 1012Kr07 Т 1939 В -100 

72ба”" —68468.6 0.8 119.66 0.05 39.68 плз 0.13 (0%) 10 1968 ІТ-100 

T?Ge  —72585.91 0.08 STABLE or 10 1923 1$=27.45 15 

?Ge" —71894.48 0.09 691.43 0.04 444.2 ns 0.8 0* 10 1984 ІТ-100 

PAs -68230 4 26.0 В 0.1 2 * 10 1939 В+ =100 

75е —67868.2 2.0 8.40 4 0.08 0+ 10 1948 €=100 

?Br —59061.8 1.0 78.6 $24 1% 10 1970 B*-100 

7?Вг" —58961.0 1.0 100.76 0.15 10.6 8 03 (37) 10 1980 IT~100;B* ? 

Кг  —53941 8 17.16 s 0.18 0% 10 032103 Т 1973 В+=100 ж 

РВЬ —38330# 500# ж 103 пв22 1*4 178031 T 2017 p? * 

?Rp" —38230# 510# 100# 100# * 3^4 p? 
«Fe Т : average 14XuZZ=16.9(1.0) 13Ma87=19(4) жж 
ж?Со T : others 14Xu07=52.8(1.6) 14Ra20=55(4) 05Ма59-59(2) 035а40=62(3) жж 
*72Со J : В- feeding of the 6+ level in Ni and shell model жж 
x? Co D : from %B~ n>6(2) in 05Ma95 жж 
*?Cu — J:20De21,10Vi0722 жж 
*"Cu" ОР”: no В- decay observed in 05ТҺ.А жж 
*72Кг T : average 03Pi03=17.1(0.2) 73Da22=17.4(0.4) ж 
ЕЕ Rb Т: 198i33=p3/2[321] һ1/2|3211, К=1+; similarity with the mirror 72Вг жж 

?Mn -67008 600% 12% ms >410ns 5/2-# 19175015 I 2017 p-? 

Зе  —239904 5008 12.9 ms 1.6 7/2*# | 1914XuZZ T 2010 В-=100;В-п ?;B^ 2n? 

"Co —37970# 3008 42.0 ms0.8 (7/27) 19 206010 JTD 1995 B^ -2100;B ^ n=6 3;В 2n ? * 

BNi  —50108.2 24 840 ms 30 (9/2*) 19 1987 В =100;В ^n? 

"Cu —58987.4 1.9 4.20 8 0.12 3/27ж 19 00KoZH TD 1983 В” =100;B~ n=0.029 6 ж 

371 -65593.4 1.9 245 s 02 1/2-ж 1917Ve05 Т 1972 В--100 ж 

BZn" —65397.9 1.9 195.5 0.2 13.0 ms0.2 5/2%ж 19 18Уа11 J 1985 ІТ-100 

BGa —69699.3 17 4.86 h 0.03 1/2-ж 1910Chl6 J 1949 В-=100 

"Ga" —69699.2 1.7 0.15 0.09 < 200 т 3/27 19 17Ve05 E 1949 B^ IT? * 

BGe  —71297.53 0.06 STABLE 9/2*x 19 49To09 J 1933 IS=7.76 8 

Ge" —71284.25 0.06 13.2845 0.0015 2.91 us 0.03 5/2+ 19 1975 ІТ-100 

BGe" —71230.80 0.06 66.725 0.009 499 ms 11 1/2- 19 1957 ІТ-100 

"As  —70953 4 80.30 d 0.06 3/2- 19 1948 €=100 

BAs™ —70525 4 427.902 0.021 5.7 ws 0.2 9/2% 19 1956 ІТ-100 

BSe  —68227 7 7.15 h 0.09 9/2*x 19 88Be39 J 1948 B*-100 

35е" . 68201 7 25.71 0.04 39.8 m 1.7 3/2- 19 1960 IT=72.6 3;8* 2274 3 

"Br —63646 7 34 m 0.2 1/27 19 1970 B*=100 

TKr —56552 7 27.3 s 1.0 (3/2) 19 1972 В+=100;В+р=0.25 3 

ЗК” —56118 7 433.55 0.13 107 ns 10 (9/2*) 19 1993 ІТ-100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

ЗК"  —533504 120% 3204% 118# Т=3/2 20Но17 Е 

BRb  —46010 40 « 81 ns 3/24 | 1917Su31 T 1996 В+ 2; рғ2100 

ЗВ" —45580# 1108 430# 100# 9/2%% Митог 1 

Rbi —42809 20 3200 40 (5/2-) Т=5/2 19 20Ho06 JD 1993 р-100 ж 

735; - 319508 400% 25.3 ms 1.4 (5/27) 19 20Но06 TDJ 1993 В+=100;В+р=63 3 ж 
x Co р: %В n from 20Go10=6(3), supersedes 12Ка10<22(8) 05Ма95:>9(4); other ж 
*PCo Б: 10Н012<7.9 ж 
*73Со T : average 20Go10=43(1), supersedes 12Ral0=42(3), 14Xu07=40.4(1.3), жж 
x Со T: supersedes 14Xu.A=40.5(3.3), 11Da08,04Sa59=41(4) 10Но12-41(6) ж 
*BCu Т: average OOKhZH=4.22(0.15) 98Hu20=4.4(0.3) 83Ru06=3.9(0.3) ж 
ЭС» J : 20De21,17De30,10Vi07,09FI03-3/2 ж 
ж? а 1:17УУ101,18Үа11-1/2 жж 
*3Са" Е: from «0.3 keV in 17Ve05 жж 
*ЗВЫ 1: other 93Ba61=1/2-, T=3/2 ж 
«Rb! Е: from 20Но17 жж 
«PB Sr T : average 20Но06-23.1(1.4) 19$133=28(+5-4); others: 20Но06-23.5(1.8) ж 
*735г T: 195133=24.3(5.3) using a least-squares fit analysis жж 

"Fe  - 206608 5004 5 ms5 0+ 17 100802 I 2010 В =100;В-п ?5;B^ 2n? ж 

"Co  —335404 4004 31.3 ms 1.3 74 06 10Ho12 TD 1995 В -100;B n=18 15;В 2n? * 

"Ni  —487004 200% 507.7 ms4.6 or 06 14Хи07 Т 1987 В-=100;В-п? 

"Cu  —56006 6 1.606 s 0.009 27ж 06 00KoZH TD 1987 В-=100;В- n=0.075 16 * 

“Zn —65756.7 2.5 95.6 s 12 0* 06 1972 В-=100 

"Ga  —68049.6 3.0 8.12 m 0.12 (37)* 06 13Mal5 J 1956 В-=100 

"Ga" —67990 3 59.571 0.014 9.5 s 1.0 (0)(*#) 06 1974 IT=75 25;8- ? 

"Ge  —73422451 0.013 STABLE 0* 06 1923 18-36.52 12 

"As  —70860.1 1.7 17.77 d 0.02 27 06 1938 В+ =66 2;В-=342 

"$e  —72213.210 0.015 STABLE >2.3Ey 0* 0620Ba08 T 1922 15=0.86 3;2B+ ? 

“Br  —65288 6 25.4 m 0.3 (07) 06 1952 В+=100 

"gr" —65274 6 13.58 0.21 46 m2 47ж 06 1953 В+=100 

"Kr  —62331.8 2.0 11.50 m 0.11 ot 06 1960 В+=100 

"Rb —51916 3 64.78 150.03 0+*Т=1 0611Ma66 J 1977 B*-100;8* p? * 

745г —40830# 1008 27.6 ms2.6 0+ 15 195133 T 1995 B^-100;B* p? * 
x" Fe T : symmetrized from 14XuZZ-8.2(42.6-7.1) жж 
x" Со T : average 14Хи07=31.6(1.5) 05Ма95-30(3) жж 
x" Со T : others (recent) 11Da08=19(7) 10Ho12=34(+6-9) outweighed (not used) ж 
x74Cu Т: average 05Уа19=1.75(0.06) 00KoZH-1.68(0.03) 91Kr15=1.594(0.010) ж 
x74Cu Т: 89Wil1=1.59(0.05); others 90Ве13-1.51(0.27) жж 
*"Cu — J:20De21,17De30,10Vi07,10Fi02-2 жж 
x" Rb T : average 01Ва12-64.761(0.031) 020102,010104-64.90(0.09); other (recent) ж 
x" Rb T: 19$133=65.1(0.5) (outweighed) ж 
x" Sr T : average 19$133=27.7(2.8) 14Не29-27(8) ж 

Уре  —147004 600% 9# ms >620ns 9/2+# — 1313Tal4 I 2013 B^ 5B^n*:B 2n? 

BCo  —305604 4004 26.5 ms1.2 7/27% 13 14Ха07 Т 1995 В-=100;В-п<16;В 2а ? ж 

"Ni - 442408 200# 331.6 ms 3.2 9/2+# 13 14Xu07 Т 1992 В” -100;B ^ n=10.0 28 

Cu —54470.2 0.7 1.224 s 0.003 5/27ж 1300KoZH Р 1985 В-=100;В “п-2.7 4 * 

"Cu" —54408.5 0.8 61.7 0.4 310 ns 8 1/27 1316Pel4 ET 2010 ІТ-100 ж 

"Cu —54404.0 0.8 66.2 0.4 149 ns 5 3/2- 1316Pel4 ET 2010 ІТ-100 ж 

5 д  —62558.9 2.0 10.2 s 02 7/2+* 13 17Wr01 J 1974 В--100 

7957р" —62432.0 2.0 126.94 0.09 5# s 1/27 x 131791011 2011 В” IT? 

“ба  —68460.6 0.7 126 82 3/27ж 13 1960 В =100 ж 
75бе  —71856.97 0.05 82.78 т 0.04 1/27 x 13 1939 В” =100 

Ge" —71717.28 0.06 139.69 0.03 477 8 0.55 7/27 13 1952 IT~100;8~ =0.030 6 

Ge" —71664.78 0.08 192.19 0.06 216 ns 5 972+ 13 1982 ІТ-100 

"As  —730342 0.9 STABLE 3/2-ж 13 1920 18-100 

75 Аз" —72730.3 0.9 303.9243 0.0008 17.62 ms 0.23 9/2* 13 1957 ІТ-100 

™Se  —72169.49 0.07 119.78 d 0.03 5/2*x 13 FGK209 T 1947 €=100 

Br —69107 4 96.7 m 1.3 3/27 13 1948 B*=100 

Tkr —64324 8 4.60 m 0.07 5/2*« 1395Ке04 J 1960 B*=100 

Rb —57218.7 1.2 19.0 s 1.2 3/27x 13 1975 В+=100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

Sr - 46620 220 85.2 ms2.3 (3/27) 13 19533 Т 1991 В+ =100;В+р=5.2 9 

BY 318208 300# 100# us 5/2*8 В+ *:8* p *;p? 
*75 Со р: %В-п from 11Но21<16 жж 
*PCo T : from 14Xu07=26.5(1.2); others 20Go10=27(13) 11Но21=30(11) ж 
*75Си T : average 11П01=1.222(0.008) 91Кг15=1.224(0.003) 00Ко7Н=1.225(0.007) жж 
*75 Си D : %В ^ n average 00Ко7Н-2.2(0.5) 85Ве01=3.5(0.6) жж 
*PCu — J:20De21,17De30,10Vi07,1 1Ko36,09Fi03-5/2 жж 
ЖЭСа" J: from 19Ic02 жж 
ж75 Су" J: from 19102 жж 
жЭба 1: офег 17Ға09-3/2 жж 
*755г T : average 19$133=81.7(3.4) 03Hu01=88(3). жж 
*755г T: other 01Kil3=71(+71-24) and 80(+400-40) ж 

Fe — —105904 600% 3# ms >410ns or 17SulS I 2017 В-? 

76Со —25660# 5008 ж 23 ms6 (87) 1414Xu07 TD 2010 В-=100;В-п *5;B^ 2n? * 

76Со" —25560# 510# 100# 100# % 16 ms4 (17) 155023 TJD 2015 В -100 

7Co" —24920# 510# 740% 100% 2.99 и80.27 (3+) 155023 TJD 2015 ІТ-100 ж 

75Ңі —42190# 3004 234.6 ms2.7 or 07 14Xu07 Т 1995 B~=100;B~ n=14.0 36 

7éNj" —39770# 300# 2418.0 0.5 547.8 ns 3.3 (8*) 07158023 TE 2005 IT=100 

76Си -50981.6 0.9 637.7 ms5.5 37ж 95 09Wi03 D 1987 В -100 8 n=7.2 5 ж 

Cu" non — exist RN 1.27 8 0.30 (1,3) 95 90У/112 ПТ 1990 В-=100 * 

7671  —62303.0 1.5 57 s 0.3 0+ 95 1974 В-=100 

Ga  —66296.6 2.0 30.6 $ 0.6 27* 95 1961 В-=100 * 

76бе --73212.898 0.018 1.88 Zy 0.08 or 95 20Ва.А Т 1933 IS=7.75 12;2B~=100 ж 

7648 —72291.4 0.9 1.0933 а 0.0038 27ж 95 1934 В” -100 

76 дз" —72247.0 0.9 44.425 0.001 1.84 us 0.06 (1)* 95 1966 ІТ-100 

Se — —75251.959 0.016 STABLE 0* 95 1922 IS=9.23 7 

Br - 70289 9 16.2 h 0.2 1=% 95 1952 B*=100 

Br" —70186 9 102.58 0.03 1.31 8 0.02 (4)* 95 1979 ITz:100;B * «0.6 

Kr  —69014 4 14.8 h 0.1 0+ 95 1954 В+=100 

Rb -604791 0.9 36.5 8 0.6 17 95 1969 В+=100;В+ a=3.8e-7 10 ж 

Rb” —60162.2 0.9 316.93 0.08 3.050 us 0.007 (4*) 9500Ch07 T 1986 ІТ-100 

Sr - 54250 30 7.89 s 0.07 0+ 11 1990 В*=100;8 *р=3.4е-3 8 

Toy —38250# 300# 28 ms9 17# 07 195133 ТЈ 2001 Bt *;ip*;p^p? ж 
*76Со T : symmetrized from 14Х007=21.7(+6.5-4.9) жж 
*76 Со J: from 155023 жж 
*76 Co" Е: 155023=638.4(0.8) above "Co" жж 
ж76Со" Т : symmetrized from 155023=2.96(+0.29-0.25) ж 
*'6 Си T : average 10Но12-599(18) 05Val9=653(24) 91Kr15=641(6) жж 
*6Си — J:20De21,17De30-3 * 
x" Cu" І: reported only in 90Wi12; not confirmed in 05Va19 жж 
*76 Са T : average 160005=30.6(0.3) 85Ta01=32.6(0.6) 74Gr29=29.8(0.4) Визе В-2.7 жж 
*'6 бе T : value for 2v-B В; other 15Ва11=1.65(+0.14-0.12) (evaluation). жж 
*'6 бе T : Onu-BB 19A124>27Yy, 18Aa02>19Yy, 18Ag03>80Yy, ж 
«Ge Т: 13Ag11>30Yy combined GERDA+HDM+IGEX results; all at (90% C.L.); жж 
ж76бе T: others 01КІ13=15 Yy 04К103-11.2 Yy not trusted. See also жж 
«Ge Т: 02Aa.A апа 027402 жж 
x" Rb J: also 11Ma66-1 жж 
ж76ү T : symemtrized from 19$133=24(+12-6) жж 
ж76ү Т: 198i33=p5/2[422] n3/2[312], К=1-; similarity with the mirror 76Вг жж 

7Со -21910% 600% 15 ms6 7/28 20 2014 В =100;В-п ?;B~ 2n 2; ж 

В 3һ? 

TNI  —373504 4004 158.9 ms 4.2 9/2+# 20 14Xu07 Т 1995 В-=100;В n=26 13;B 2n? ж 

"Cu  —48862.8 1.2 470.3 ms 1.7 5/27» 2020De21 J 1987 В =100;В- n=30.1 13 * 

7Zn  —587892 2.0 2.08 8 0.05 7/2**« | 2017Wr0] J 1977 В--100 

Т а" —58016.8 2.0 772.440 0.015 1.05 8 010 1/27* 20 17Wr01 J 1986 В-=66 7;IT=34 7 

"Ga  —659924 2.4 13.2 $ 02 3/27» 20 1968 В -100[gs-12,m-88] 

77бе  —71212.87 0.05 11.211 h 0.003 7/2* 20 1939 В-=100 

??бе" —71053.16 0.08 159.71 0.06 53.7 8 0.6 1/27 20 1947 В--81221-192 

77А8 —73916.3 17 38.79 h 0.05 3/27 20 1951 В--100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

77 As" —73440.8 1.7 475.48 0.04 114.0 ив2.5 9/2* 20 1957 ІТ-100 

75е —74599.50 0.06 STABLE 1/27ж 20 1922 IS=7.60 7 

TSe" —74437.58 0.06 161.9223 0.0010 17.36 s 0.05 7/2% 20 1947 ІТ-100 

7Вг —73234.8 2.8 57.04 h 0.12 3/27» 20 1948 В+=100 

Br" —73128.9 2.8 105.86 0.08 4.28 т 0.10 9/2%ж 20 1961 ІТ-100 

"Kr —70169.5 2.0 72.6 т 0.9 5/2%ж 20 197402. T 1948 В+ =100 * 

ПТК” —70103.0 2.0 66.50 0.05 118 ns 12 3/2- 20 1975 ІТ-100 

"Rb —64830.5 1.3 3.78 т 0.04 3/27» 20 1972 B*-100 * 

7%: — —57803 8 9.0 s 0.2 5/2*x 2013Mal5 Ј 1976 B *-100;B* p=0.08 3 

Пу —46440# 2004 63 ms 17 5/2+# — 2000We.A D 1999 B*2:100;B* p ?;р ? * 

"Zr —31600# 400% 100% из 3/2-* 20 1785031 I 2017 B+ 7;В+р?;р? 

*77 Со T : symmetrized from 14Xu07=13.0(+7.2-4.3) жж 
x" Ni D : 96 7n average 10Но12=30(24) 14XuZZ=24(16) ж 
*'Си — J:20De21,17De30,11Ko36-5/2 * 
x" Cu D : %В n average 18Ra27=29.2(3.0) 10Но12=31.0(3.8) 091101=30.3(2.0) жж 
x" Си D: 09Wi03=30.0(2.7); other 02Р104-15(--10-5) жж 
x? Cu Т: average 14XuZZ=476.8(3.4) 09Ра35-467.4(2.1) 09T101=480(9) 91Kr15-469(8) жж 
x" Kr Т : average 19Ze02=71.25(42) 73Ва22-75(3) 71B030=74.7(0.4) 60Bu22=71.1(0.5) жж 
ЖТ Kr T: 57Ве46-69(6); Birge ratio=3.46 жж 
ЖТ Кг 1:95Ке04-5/2 жж 
x" Rb J: also 81Th04=3/2 жж 
жү T : symmetrized from 01Кі13=57(+22-12) жж 

%Со —15320# 7001 11% ms >410ns 178015 I 2017 В? 

Ni - 348800 400# 122.2 755.1 0+ 09 14Хи07 Т 1995 В-=100;В-п ?5;B^ 2n? 

“Са  —44789 13: 330.7 ms2.0 (6 )* 0914Xu07 T 1991 В” =100;B~ n=50.6 45; * 

B^ 2n? 

Zn  —574832 1.9 1.47 s 0.15 0* 09 1977 В-=100;В-п? 

77,” —54809.5 2.0 2673.7 0.6 320 ns 6 (8*) 09 12Ka36 ET 1998 ІТ-100 ж 

“ба  —63704.1 14 5.09 8 0.05 2-* 09 1972 В--100 

78 бат —63205.2 1.2 498.9 0.5 110 ns 3 09 10Da06 ЕТ 2010 ІТ-100 ж 

“бе  —71862 4 88.0 m 1.0 0* 09 1953 В” -100 

78А  —72817 10 90.7 m 0.2 27 09 1937 В-=100 

7%5е — —77025.95 0.18 STABLE 0* 09 1922 IS=23.69 22 

®Br —73452 4 6.45 m 0.04 1x 09 73Hi01 D 1937 B*2:100;B- <0.01 

Br" —73271 4 180.89 0.13 119.4 us 1.0 (4*) 09 1958 IT-100 

78Кг  —74178.3 0.3 STABLE >110Еу 0* 09 94Sa31 T 1920 15-0.355 3:20" ? ж 

Rb —66935 3 17.66 т 0.03 Ot x 09 1968 В+=100 ж 

ВЫ” —66888 3 46.84 0.14 910 ns 40 (17) 09 1996 ІТ-100 

Rb" - 66824 3 111.19 0.22 5.74 m 0.03 47ж 09 1968 В+ =91 2;IT=9 2 * 

ЗВ’ —66861 12 74 12 R=2.00.5 spmix 

78%; --63174 7 156.1 s 2.7 0+ 09 11Ре29 T 1982 B*-100 * 

BY —52170# 300# 54 ms5 (0*) 09 01Ga24 TJ 1992 В+=100;В+р ? ж 

78үт —52170# 580% Ost 5004 5.8 8 0.6 (5+) 09 1998 В+=100;В+р ? 

Zr —40850# 400# 50# ms >200ns 0+ 0901Kil3 Г 2001 Bt *:B*p? * 
ж78Сц D : %В п average 10Но12=44.0(5.4) 09Wi03=65(8) жж 
ж78 Си J :20De21,17De30,11K036-(6); other 12Ко29-(5) ж 
жа Е: from 12Ко29; other 12Ka36=2675.3(1.0) ж 
x BZ" T : average 12Ka36=320(+9-8) 00Da07=319(9) жж 
* Са” ЕТ: other Е-559.6(0.7) keV, T1/2<500 ns іп Ensdf2009 ж 
«Kr T : limit given here is for the K-e* decay (theoretically faster) жж 
*Rb Ј: other 11Ma66,81Th04=0 жж 
x Rp" — J:other 11Ma66,81Th04=4 жж 
ж78$г Т: average 11Ре29-155(3) 97Mu02-168(12) 92Gr09=159(8) ж 
xY T : average 01Ga24=50(8) 01Ki13=55(+9-6) жж 
*78 7х I: other 00\\е.А> 170 ns, same group as 01К113 жж 

INi —28160# 500# 44 ms8 5/2+# 16 2010 В-=100;В-п ?;B-2n? 

Си —42410 100 241.3 ms2.1 (5/27)ж  1614Xu07 Т 1991 В-=100;В n=66 10;В “2л 2 ж 

77»  —534323 22 746 ms42 9/2*x 16 1981 В -100 8 n=1.7 5 ж 

Zn" —52330 150 1100 150 >200 т 1/2+* 1617Wr01 J 2015 IT 5;8- ? * 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J" Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

Ga  —625484 1.2 2.848 8 0.003 3/27ж 16 1974 В” =100;B~ п=0.089 19 ж 

Ge  —69530 40 18.98 8 0.03 (1/27 16 1970 В” -100 

Се” —69340 40 185.95 0.04 39.0 s 1.0 7/2%% 16 1970 В-=96 1;IT=4 1 

TAs —73636 9; 9.01 m 0.15 3/2- 16 1950 В-=100 

79 Аѕ" —72863 5 712.81 0.06 1.21 us 0.01 (9/2)* 1698Grl4 T 1998 ІТ-100 

Se  —75917.47 0.22 327 ky 28 7/2** 16 1950 В” =100 

Se" . 75821.70 0.22 95.77 0.03 3.900 m 0.018 1/27 16 88КІ03 D 1950 IT~100;8~ 20.056 11 * 

Br —76068.1 1.0 STABLE 3/27» 16 1920 IS=50.65 9 

Br" —75860.5 1.0 207.61 0.09 4.85 s 0.04 9/2* 16 1954 ІТ-100 

79Кг  —74442 3 35.04 h 010 1/27* 1695Ke04 J 1948 В+=100 

Kr" —74312 3 129.77 0.05 50 $3 7/2+* 1695Ke04 J 1940 ІТ-100 

Rb  —70802.8 1.9 22.9 т 0.5 5/2%ж 16 1957 В+=100 ж 

795г —65480 7 2.25 m 0.10 3/27» 16 1972 B*-100 * 

Dy —57800 80 14.8 s 0.6 5/2+# 16 1992 В+ =100 

Zr -46770% 300# 56 ms30 5/2*# 16 1999 B*-100;8* p? 

№ —31650# 500# 9/2+# р?;В+ ?;B*p 2 
ж79Си J : 17De30=(5/2) ж 
ж79Си T : others 10Но12=257(+29-26) 91Kr15=188(25) ж 
ж79Си D : ФВ п average 10Но12-72(12) 91Кг15-55(17) ж 
*PZn — J:17Wr01,16Ya02-9/2 жж 
*?Zn" 1:17У/101,16Үа02-1/2 * 
x? Ga 1: also 17Ға09-3/2 жж 
x Sen Т: average 19De24=3.884(0.009) (quoted in the text in hours is a typo) жж 
ж795ет T: 90Ab02=3.92(0.01); Birge ratio=2.68 ж 
xPRb 1: also 81ТҺ04=5/2 жж 
«Sr J : 90Li28=3/2 жж 

SN; —23240# 600% 30 ms22 0+ 14 2014 В-=100;В-п *5;B^ 2n? * 

Cu —36680# 300# 113.3 ms 6.4 1414Xu07 Т 1995 B~=100;B~ n=58 9;B~2n ? ж 

8071 --51648.6 2.6 562.2 ms3.0 0* 1414Xu07 T 1981 B~=100;B~ n=1.36 12 ж 

8084  —59223.7 2.9 19 s 0.1 67x 14 13Ve03 TJ 1974 В-=100;В- п=0.86 7 ж 

806a" —59201.3 2.9 22.45 0.10 1.3 s 0.2 37 14 13Уе03 TJ 2011 В ~100;B~n Т? 

Ge —69535.3 2.1 29.5 s 0.4 0+ 05 1972 В” =100 

8848 --72215 3 15.2 $ 02 1* 05 1954 В” -100 

885. — —77759.5 0.9 STABLE 0* 05 1922 IS=49.80 3628” ? 

808г --75889.0 1.0 17.68 т 0.02 1% 05 1937 В-=91.7 2;B*=8.3 2 

80Br” —75803.2 1.0 85.843 0.004 4.4205 h 0.0008 92% 05 1937 ІТ-100 

80Кг —77893.5 0.7 STABLE 0* 05 1920 IS=2.286 10 

Rb  —72175.5 1.9 334 s 0.7 И» 0593A103 T 1961 B*-100 ж 

Rp” —71681.6 2.0 493.9 0.5 1.63 из 0.04 (6+) 05 922010 Е 1980 ІТ-100 

805г 70311 3 106.3 m 1.5 0* 05 1961 B*=100 

y —61148 6 30.1 s 0.5 4- 05 1981 В+=100 

80үт  —60920 6 228.5 01 4.8 8 03 17 0501No07 J 1998 IT=81 2;B*=19 2 ж 

80үл  —60835 6 312.6 0.9 4.7 ив0.3 (2/5) 05 1997 ІТ-100 

87, - 547608 3004 4.6 8 06 0+ 0501Kil3 T 1987 B*=100 ж 

S?Nb —38420# 400# ай р?;В+ ?;B*p 2 
xŠ0Ni T : symmetrized from 14Xu07=23.9(+26.0-17.2) жж 
Cu Т: other 10Но12=170(+110-50) ж 
Cu D : %B~n from 14XuZZ жж 
ж807п D : %В-п from 19То09; others 91Kr15=1.0(0.5) 10Но12<1.8% жж 
ж9Оба D : %B~nis probably a mixture of values for 9? Ga and 8°Ga' жж 
xŠ0Rb J : also 81Th04=1 жж 
жүт 1:228.5 keV МЗ to 4- жж 
+8077 T : average 01Kil3=5.3(+1.1-0.9) 00Ве03=4.1(+0.8-0.6) ж 

№ —16090# 7008 304 ms >410ns 3/2+# 178015 І 2017 p-? 

Си  —319104 3008 73.2 ms 6.8 5/27% 10 14Xu07 TD 2010 В-=100;В-п=81 20;B 2n ? ж 

171 —46200 Э, 299.4 т52.1 (1/2*,5/2*) 08 20Ра26 TDJ 1991 В =100;8 ^ n=23 4:8 2,2 ж 

ба  —57628 3 1.217 s 0.005 5/27ж 0820Pa26 Т 1976 В” =100;B~ n=12.5 5 ж 

бе -66291.7 24 9 82 9/2+# 08 1972 В-=100 * 

8!Ge" —65612.6 2.1 679.14 0.04 6 s2 (1/2*) 08 1981 B^ =100Т<1 * 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

Аз —72533.3 2.6 33.3 8 08 3/2- 08 1960 В” =100 

8!S$e — —76389.0 1.0 18.45 m 0.12 1/27 08 1948 В =100 

8!Se" . 76286.0 1.0 103.00 0.06 57.28 m 0.02 7/2% 08 1971 IT~100;8~ 20.051 14 

ЯВг —77977.1 1.0 STABLE 3/27« 08 1920 15-49.35 9 

8!Br" —77440.9 1.0 536.20 0.09 34.6 us2.8 9/2* 08 1967 ІТ-100 

Кг  —77696.2 1.1 229 ky 11 7/2** 0895Ке04 J 1950 €=100 

К” —77505.6 1.1 190.64 0.04 13.10 $ 0.03 1/27ж 0895Ke04 J 1940 IT~100;€=0.0025 4 

SIRb --75457 5 4.572 h 0.004 3/27ж 08 1949 В+ =100 * 

ВЫ” —75371 5 86.31 0.07 30.5 m 0.3 9/2*x 08 1956 IT=97.6 6;:B* 22.4 6 * 

815г  —71528 3 22.3 m 0.4 1/27* 08 1952 В+=100 

815" —71449 3 79.23 0.04 390 п 50 (5/2)- 08 1983 ІТ-100 

815" - 71439 3 89.05 0.07 6.4 ив0.5 (7/2%) 08 1989 ІТ? 

sty —65713 5 70.4 s 1.0 (5/2*) 08 1981 B*-100 

817,  —57520 90 5.5 s 04 (3/27) 08 1997 B*=100;B* p=0.12 2 

М —46360# 400# <44ns 9/2+# 08 00We.A I р?;В+ ?;B*p 2 ж 

“Мо —31460# 5008 1# ms >400ns 5/2*# 15 135023 I 2013 В+ $B*p? 
*81 Си D : %B~n from 14XuZZ жж 
ж817п D : %В-п from 20Ра26; others 12Ma37=12(4) 91Кг15-7.5(3.0) 10Но12-30(13) ж 
*81 71 Т: average 20Ра26-290(4) 14Хи07=303.2(2.6) 10Pa33=304(13) ж 
*81 ба 1: also 17Ға09-3/2 жж 
*81 ба D : %В- п average 19To09=11.2(2.6) 93Ru01=12.9(0.8) 81Но07-12.7(1.2) жж 
*81 ба D: 80Lu04-12.0(0.9); others 10Но12<21 86ReZU=11.7(1.2) ж 
*81 бе T : derived from 81Но24=7.6(0.6) 72De43=10.1(0.8) for a mixture of gs and жж 
xS бе T: isomer that have similar T1/2 жж 
*81 Се” Т: derived from 81Но24=7.6(0.6) 72De43=10.1(0.8) for mixture of gs and жж 
ж1бе" Т: isomer that have similar T1/2 жж 
x*' Rb 1: also 81Th04=3/2 жж 
x*'Rb" J: also 81ТҺ04-9/2 жж 
x9 Nb I: also 99Ja02<80 ns 01Ki13<200 ns жж 
x8! Nb Т: estimated B+ half-life 01Ki13=100# ms жж 

М  —107204 8008 168 ms >410ns or 19 175015 I 2017 p? 

Си  —257304 4008 34 ms7 19100h02 I 2010 В-=100;В-п *5;B^ 2n? * 

27n —42314 3 177.9 ms2.5 or 19 14Xu07 Т 1997 B~=100;B~ n=69 7;B~ 2n ? * 

Ga -52930.7 2.4 600 ms2 22% 1912Ch51 J 1976 В” -2100;B “п-21.2 10; * 

B-2n? 

SGa" —52790.0 2.4 140.7 0.3 93.5 ns 6.7 (47) 1916АП0 TJ 2009 ІТ-100 ж 

Ge  —65415.1 2.2 4.31 s 0.19 0* 19 1972 В-=100 * 

Аз —70105 4 19.1 $ 0.5 (2:7) 1904Ga44 J 1968 В” =100 

S?As" . 69973 4 131.6 0.5 13.6 s 0.4 (57) 19 1970 В” =100 

825: —77593.9 0.5 87.6 Еу 1.5 or 1920BaA Т 1922 IS=8.82 15;2В-=100 * 

Вг —77498.7 1.0 35.282 h 0.007 57ж 19 817504 J 1937 В--100 

Br" —77452.8 1.0 45.9492 0.0010 6.13 т 0.05 27 19 1965 IT=97.6 3;B- 22.43 

Кг —80591.795 0.006 STABLE 0+ 19 1920 15-11.593 31 

VRb  —76188 3 1.2575 m 0.0002 1% 19 811504 J 1949 В+ =100 

VRb" —76118.8 2.6 69.0 1.5 IT 6.472 h 0.006 5 x 19 811504 J 1957 B * =100Т<0.33 

sr —76010 6 25.35 d 0.03 0* 19 1952 €=100 

gy —68064 5. 8.30 8 020 ТЕ 19 1980 В+ =100 

Syn" — 67661 5 402.63 0.14 258 ns 22 47 19 94Ми02 Т 1994 ІТ-100 ж 

82yn 67557 5 507.50 0.13 148 ns6 6+ 19 1994 ІТ-100 

971  —63614.1 1.6 32 5 5 ot 19 1982 В+=100 

М  —518104 300# 51 1155 (0+) 19 1992 B*=100;B* p ? 

82Nb” —50630# 300# 1180 1 93 ns 20 (5+) 19 09ба40 ETJ 2008 ІТ-100 ж 

Мо —40370# 400# 30# ms >400ns 0+ 19 135023 I 2013 Bt *:B*p? 
x? Cu T : symmetrized from 14Xu07=33(+7-6) жж 
ж?п Т: others 16А110-155(26) 12Ma37=228(10) outweighed (not used) жж 
*82 Са D : 96B 7n average 17Уе01-22(2) 16Те09=22.2(2.0) 86Wal7=19.8(1.7) ж 
*82 Са D: 80Lu04=21.4(2.2); other 93Ru01=31.1(4.4)% at variance (not used) жж 
ж82ба" Т: average 16A110=89(9) 12Ka36=98(+10-9); other 09Е005<500 ns жж 
*82 Се T : average 15Et01=4.04(0.27) 80Ze.A=4.5(0.4) 72De43-4.60(0.35); ж 
x9 Се T: other (not used) 73Kr.A-5(1) жж 
x9 Se T : 2v-BB symmetrized from 20Ba.A=87(+2-1) (evaluation); others жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J" Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

x9 Se T: 19Az04=86.0(0.3)(+1.9-1.3) 125123=96(10) 15Ва11-92(7) (evaluation); ж 
x82 56 T: Onu-BB: 19Az02>3.5 Yy 18Az05>2.4 Yy 99Pi08=83(+9-7) 98 Аг10=83(12) жж 
+82 Se Т: 926107=108(+26-6) 88Lil1=120(10) жж 
ж82 ут T : average 94Mu02=220(50) 93 Wo04=268(25) ж 
*8?Nb”  T:09Ga40 superseded 08Ga04=92(17); other 07Са26-80(50) жж 
Си  —203904 500# 21# ms >410ns 5/2-# 175415 I 2017 B^ *:87n *;B-2n? 

371  —362908 300% 100 ms3 3/2+# 15 14XuZZ TD 1997 В -100;8-пғ71 298-219 ж 
ба  —49257.1 2.6 310.0 ms0.7 5/2-# 15 17%е01 TD 1976 В-=100;В-п=85 48-217 ж 
838a" —49059.8 2.6 197.3 0.5 120 пв5 16АП0 ETD2016 ІТ-100 

83Ge —60976.4 2.4 1.85 8 0.06 (5/2%) 15 1972 В-=100;В-п? 

8548 —69669.3 2.8 13.4 $ 0.4 5/27% 15 1968 В-=100 

85е —75341 3 22.25 т 0.04 9/27 15 15Kr02 Т 1937 В-=100 

35е" —75112 3 228.92 0.07 70.1 s 04 1/2- 15 1969 В-=100 

SBr  —79014 4 2.374 h 0.004 3/27 15 1937 В-=100 

S3Br" —75945 4 3069.2 0.4 729 пз 77 (19/27) 15 ПЕША Т 1989 ІТ-100 ж 
Кг —79990.643 0.009 STABLE 9/2*« 15 1920 IS=11.500 19 * 
83 Кут —79981.238 0.009 9.4053 0.0008 156.8 пз 0.5 7/2: 15 1963 ІТ-100 

55Kr" —79949.086 0.009 41.5575 0.0007 1.830 h 0.013 1/27% 151014113 T 1971 ІТ-100 ж 
SRb  —79070.6 2.3 862 d 0.1 5/27% 15 1950 є=100 * 
S5Rb" —79028.5 2.3 42.0780 0.0020 7.8 тв 0.7 9/27 15 68801 Т 1968 ІТ-100 

855; —76798 7 32.41 h 0.03 7/2** 15 1952 B*-100 * 
835ү" —76539 7 259.15 0.09 4.95 s 0.12 1/2-ж 15 1972 ІТ-100 ж 
зү — —72206 19 7.08 m 0.08 (9/2+) | 1592Bul0 J 1962 B*-100 

Sym | —72144 19 62.04 0.10 2.85 m 0.02 (3/2) 15 1972 В+=60 5;IT=40 5 

87r - 65912 6 4282 1/274 15 1974 В+=100;8+р=? 

$37," —65859 6 52.72 0.05 530 пз 120 (5/27) 15 1988 ІТ-100 

8377" 65835 6 77.04 0.07 1.8 us 0.1 (7/2*) 15 1988 ІТ-100 

№  —57610 160 3.9 $ 02 9/2+# 15 1988 B*-100 

53Mo —46340# 4008 23 ms 19 3/2-# . 1501Kil3 TD 1999 B*-100;B* p? * 
Те — —313204 500% 1/27% р?;В+ ?;В+р? 

*837п T : average 16А110-122(28) 14XuZZ=99.4(3.0) 12Ma37=117(20) жж 
*83 Са T : average 17Ve01=312(1) 16A110=309(6) 14Xu.A=296.1(6.4) 06Ре20-317(17) жж 
*8Ga Т: 319(24) 93Ru01=307(7) 91Kr15=308(1) 86Wal17,80Lu04,76Ru01-310(10) жж 
x8 Ga D : %B~n others 16Ma50=56(7) 09Wi03=62.8(2.5) 80Lu04=43(7) 93Ru01=14.9(1.8) ж 
*83Вг" Т: average 1 1Ru.A=862(148) 971513=700(100) 89Wi01=600(200) ж 
*83Кг J : also 95Ке04-9/2 жж 
*83К" T: average 10Li13=1.82(0.02) 09Ka30=1.85(0.03) 71Ru17=1.83(0.02) ж 
xS Kr" 1:95Ке04-1/2 жж 
*8ЗВЬ J: also 81Th04=5/2 жж 
xS Sr J : 90Li28=7/2 ж 
ж835т — J:90Li28-1/2 жж 
*83Мо Т : symmetrized from 01К113=6(+30-3) жж 
Си —13720# 500# В- 2;B-n? 

471 —31830# 400# 54 ms8 0+ 10 14XuZZ TD 2010 В-=100;В- п=73 26;B-2n ? 

“ба 44094 30 97.6 ms1.2 074 09 19Y003 TD 1991 В-=100;В- n-43 4; ж 

В-2л-1.62 

8 Gan non — exist RN < 85 ms (37,45) 09091226 TD В” SIT? ж 
8Ge -58148 3 951 ms9 0+ 09 13Ма22 Т 1972 В--100:8-п-10.6 6 ж 
8А  —65854 3 3.16 $ 0.58 (2-) 09 16Ko24 J 1968 В-=100;8- n=0.28 4 * 
84 дут non — exist RN 650 ms 150 09 74KrZG IT 1974 В -100 * 
85е — —75947.7 2.0 3.26 m 0.10 0+ 09 1960 В-=100 

Br —77783 26 31.76 m 0.08 OF 09 1943 В-=100 

“рт —77470 100 310 100 вр 6.0 m 0.2 (6)” 09 1957 В--100 

Яр 77375 26 408.2 0.4 < 140 пз 1+ 09 1970 IT=100 

Кг —82439.345 0.004 STABLE 0+ 09 1920 IS=56.987 15 

Кг” 79203.27 0.18 3236.07 0.18 1.83 us 0.04 gt 09 1982 IT=100 

“Rb  —79759.0 2.2 32.82 4 0.07 27 09 1947 В+=96.1 20;В-=3.9 20 * 
S*Rbp" —79295.4 2.2 463.59 0.08 20.26 m 0.04 67x 09 1940 IT=100;6+ <0.0012 * 
45: —80649.6 1.2 STABLE 0+ 09 1936 15-00.56 2;2B+ ? 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

Sty —73894 4 39.5 m 0.8 (6+) 09 1962 В+ =100 

stym — 73827 4 67.0 0.2 4.6 $ 02 1* 09 1976 B*=100 

Мү» 73684 4 210.42 0.16 292 ns 10 (47) 09 2005 ІТ-100 

47, —71422 5 25.8 m 0.5 0+ 09 1977 В+=100 

М -61193.8 0.4 9.8 s 0.9 (1+) 09 09504 J 1977 B*-100 

“М” —61145.8 1.1 48 1 176 ns 46 (37) 09Ga40 ЕТ] 2009 ІТ-100 

“М” —60856.1 0.6 337.7 0.4 92 п 5 (57) 09 09Ga40 T 2000 ІТ-100 

“Мо —54170# 3008 2.3 s 03 0* 09 1991 B*=100;B* p? 

“тс —37700# 4008 1*4 р?;В+ ?;B*p 2 
*84 Са D : %B~n average 19Үо03-44(4) and 16Ma50=40(7) (same group аз 19Үо03, but жж 
*84 Са D: different experiment); others 17Ve01=53(20) 10Wi03=74(14) жж 
x8 Са D: 09Gr06=80(15) 91Kr15=70(15) ж 
x9 Ga" І: proposed in 09Le26 (and Ensdf2009), but not confirmed in 10Wi03 data жж 
ж Са" І: of much bigger statistics жж 
x" Ge Т: average 13Ma22=942(17) 93Ru01=947(11) 91Кг15-984(23) ж 
x9 Ge D : Вп average 93Ru01=10.8(0.6) 91Кг15-9.5(2.0) 910m01=9(3) ж 
x85 As T : from 13Ma22; others: 96WaZX-3.24(0.26) 93Ru01=4.02(0.03) 910m01=4.5(0.2) жж 
x85 As T: 81Но10=4.5(0.2) 75Kr08=5.3(0.4) 68De19=5.8(0.5) ж 
x85 As р: %В-п from 91Ru01; others 02Pf04—0.18(0.10) 73Kr06=0.13(0.06) жж 
x94 A gm I: from 74KrZG (also 75Kr08), but not confirmed in 81Но10 жж 
x" Rb J: other 14Үа28-1.9(1),81ТҺ04-2 жж 
xŝRb” J: other 14Ya28=6.2(2),81Th04=6 ж 

8571  —251004 5005 40: ms >400ns 5/2%% 14 100802 I 2010 В” Вп В 2n? 

Ga  —39740 40 95.3 ms1.0 (5/27)  1419Yo03 TD 1997 В-=100;В- п=77 4; * 

В 2n=1.3 2 
Ge —53123 4 495 ms5 (3/2* ,5/2*)# 14 13Ma22 T 1991 В” =100;B~ n=17.2 18; ж 
В-21? 

55As — 63189 3 2.022 8 0.007 (5/2-) 1412Ku06 J 1967 В-=100;В- n=62.6 9 ж 

555е  —72413.6 2.6 32.9 s 03 (5/2)+ 14 1960 В-=100 

SBr  —78575 3 2.90 m 0.06 3/2- 14 1943 В--100 

kr —81480.3 2.0 10.728 у 0.007 9/2*x 14 FGK209 Т 1940 В” -100 ж 

Skr” —81175.4 2.0 304.871 0.020 4.480 h 0.008 1/27ж 14 95Ke04 J 1937 В-=78.8 51T221.2 5 

S5Kr" —79488.5 2.0 1991.8 0.2 1.82 us 0.05 (17/27) 14 ИВа.А T 1989 ІТ-100 

SRb —82167.341 0.005 STABLE 5/27% 14 1921 15-72.172 ж 

S5Rb" —81653.335 0.005 514.0065 0.0022 1.015 us 0.001 9/2* 1419Tal9 T 1964 ІТ-100 ж 

855:  —81103.3 2.8 64.846 d 0.006 9/2%ж 14 FGK204 T 1940 є=100 * 

855г" —80864.5 2.8 238.79 0.05 67.63 ш 0.04 1/2-ж 14 1940 IT=86.6 4:8" =13.4 4 ж 

Sy  —77842 19 2.68 В 0.05 (1/27 14 1952 В+=100 

Sym  —77822 19 19.68 0.17 4.86 h 0.20 (9/2)* 14 1952 В+ =100; IT ? 

Sy" 77576 19 266.18 0.10 178 ns 7 (5/27 14 1977 ІТ-100 

Zr —73175 6 7.86 т 0.04 (7/27) 14 1963 B*-100 

5575?" —72883 6 292.2 0.3 10.9 s 03 1/278 14 1976 IT=?;B+=? 

55Nb  —66280 4 20.5 s 0.7 9/2%% 14 1988 В+=100 ж 

55Nb" —66130# 80# 150# 80# 3.3 s 0.9 (1/27) 14 05Ка39 J 1988 IT=?;B*=? ж 

S5Np" non — exist RN 12 5 5 14 980102 ІТ В ?;1Т? * 

“Мо —57510 16 32 $ 0.2 (1/22) 1405Хи04 J 1992 В+=100;В+р=0.142 

STc —45850# 400# <110ns 1/2-# — 1400We.A I p? * 

SRu  —306308 500% 1# ms >400ns 3/27% 15 135023 I 2013 Bt *SB*p*;p? 
x85 Са D : %В- n average 19Үо03-90(7)% 18М103-70(5)% жж 
*85 Се D : %B~n from 14Ag12; others 18М103-15(5) 91Kr15=14(3) жж 
*85 Се T : average 14XuZZ=495(6) 13Ma22-494(8);others 91 Kr15=535(47) 910m01=580(50) жж 
*®5 Аз D : %В 7 n average 14Ag12=63.1(1.0) 93Ru01=59.3(2.5) жж 
*®5 Аз T : average 13Ma22=2.08(0.14) 93Ru01=2.002(0.013) 91Кг15-2.032(0.012) жж 
*®5 Аз T: 68То19=2.028(0.012); others 73Kr06=2.05(0.05), superseded by 91Kr15 жж 
x85 As T: 76Ru01=2.08(0.05),superseded by 93Ru01 910m01=2.0(0.1) 78Cr03=1.9(0.1) жж 
*85Кг Т: also 95Ке04-9/2 жж 
жВЬ J: also 14Үа28=2.5(1),81ТҺ04=5/2 ж 
*PRb" Т: average 19Та19-1.0202(0.0060) 72М123-1.015(0.001) ж 
xS г 1: 90Li28=9/2 жж 
ж85 Sr" 1:901428-1/2 жж 
x85NDb T : average 05Ka39=17(2) 88Ku14=20.9(0.7) жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
XNb" Е: from 05Ka39 > 69 keV жж 
xS ND" I: activity reported іп 980102 and adopted іп Ensdf2014 as a new isomer; жж 
x85Nb” I: not confirmed in 05Ka39 (the same laboratory as 980102) ж 
xT І: also 99Ja02<100 ns; estimated T1/2=100# ms for B+ decay ж 
8671 —20060# 5004 0+ В ?;В п? 
“ба  —337604 400# 49 ms2 15 19Y003 TD 1997 В” =100;B~ n=69 6; ж 
В” 2п=16.2 11 
86бе —49400 440 221.6 ms 11 0+ 15 14XuZZ Т 1994 В-=100;В- п=45 15 ж 
8645 — —58962 3 945 ms8 (17,27) 1515Ma61 J 1973 B~=100;B~ n=35.5 6:B 2n ? 
8 Se —70503.2 2.5 14.3 s 0.3 0* 16 1973 В-=100;В-п? 
“рр — —75632 3 55.1 s 04 (17) 15 1962 В-=100 
Кг —83265.676 0.004 STABLE 0* 15 1920 IS=17.279 41:2B - ? 
Rb — —82747.00 0.20 18.645 d 0.008 27% 15 1941 В” ~100;€=0.0052 5 ж 
Rb” —82190.95 0.27 556.05 0.18 1.017 т 0.003 6 * 15 1951 IT~100;B~ «0.3 
%5: — —84523.100 0.005 STABLE 0* 15 1931 15=9.86 20 
8650” —81567.01 0.12 2956.09 0.12 455 ns 7 8* 15 1971 ІТ-100 
Үү — —79283 14 14.74 h 0.02 47ж 15 1951 В+=100 ж 
үт . 170065 14 218.21 0.09 47.4 m 0.4 (8+ 15 1962 17=99.31 4;В ^ 20.69 4 
S yn — 78981 14 302.18 0.09 125.3 ns 5.5 6* 1510Ru07 J 2000 ІТ-100 ж 
S7, - 77969 4 16.5 h 0.1 0+ 15 1951 В+ =100 
Nb 69134 5 m 88 $1 (6*) 15 1974 В+=100 
86Nb" —68980# 100# 150# 100# Е 20# s (07,17,27) 1505Ka39 J 1994 В+=100; IT? ж 
86м" non — exist RN 563 s 83 15 945Һ07 ІТ В*=?;1Т? * 
“Мо —64110.9 2.9 19.1 $ 03 0+ 15 1991 В+ =100 
86Te -51570% 300# 55 ms7 (07) 15 1992 B*-100;8* p? 
SeTc" —50050# 3008 1524 10 1.10 и$0.12 (6*) 1508Ga04 T 2000 ІТ-100 ж 
Ru —39770# 4004 50# ms >400ns 0+ 15 135123 I 2013 Bt *:B*p? 
x86 Ga D : 96D 7n average 19Үо03-74(8) 13М119=60(10) жж 
ж86бе T : other 13Ма22=226(21), supersedes 12Ма.А-219(40) жж 
*86 ВЫ J: also 14Үа28-1.9(2),81ТҺ04-2 ж 
x8©Rb T : average 16Ma49=18.648(0.009) 81М110-18.631(0.018) ж 
жү, J:07Ch07-4 ж 
ж86ү" Т : average 10Ru07=127(14) 001002=125(6) ж 
XS Nb" Т: from 94Sh07 and 05Ka39, populated іп В+ decay оҒ89Мо (0+) жж 
x86 Np" I: half-life deduced in 94Sh07 by gating оп Zr X-rays, which would be жж 
x86 ND" I: consistent with decay of two isomers, one with T1/2=88 s and the жж 
x86 ND" I: second with a half-life similar to that of 86Мо, Т1/2-19.1 s; жж 
x86 ND" I: notconfirmed in 05Ka39, 97Ta10 (sensitive to high-spin structures) жж 
ж86Тс" Т: average 08Са04=1.10(0.14) 00СҺ07-1.11(0.21) ж 
ж86 Тест Е : uncertainty estimated Ьу GAu жж 
“ба —28870# 5008 29 ms4 5/2-# 1519Үо03 TD 2010 В-=100;В- п=81 12; 
В” 2n=10.2 2.8 
870е —43590# 300# 103 ms4 5/2*# | 1514XuZZ T 1997 В-=100;В-п ?;B^2n? 
8748 —55617.9 3.0 492 ms25 (5/2-,3/2-) 15 15Ко19 TJ 1970 В” -100 8 n=15.4 22; ж 
В-21? 
87Se | —66426.1 2:2 5.50 8 0.06 (3/2*) 1515Kol9 J 1968 B -100; 8 n=0.60 12 ж 
878:  —73892 3. 55.68 s 0.12 5/2- 1519Will J 1943 В-=100;В-п=2.60 4 
87Кг —80709.53 0.25 76.3 m 0.5 5/2 15 1940 В-=100 
SRb —84597.802 0.006 49.7 Gy0.3 3/27 * 15 1921 IS=27.83 2;B - =100 ж 
875: —84880.076 0.005 STABLE 9/2*x 15 1931 IS=7.00 20 * 
S'Sr" . 84491.547 0.006 388.5287 0.0023 2.805 h 0.009 1/27ж 1521KrA Т 1940 IT=99.70 8;2=0.30 8 ж 
Sy —83018.4 1.1 79.8 h 0.3 1/27 x 15 1940 В+ =100 ж 
87үт  —82637.6 14 380.82 0.07 13.37 h 0.03 9/2%ж 15 1940 ІТ-98.43 11;B+=1.57 11 ж 
SZ, —79347 4 1.68 В 0.01 9/2% 15 1948 В+=100 
877ү" —79011 4 335.84 0.19 14.0 s 0.2 1/2- 15 1972 ІТ-100 
№  —73874 7 37 т 0.1 (1/2) 15 1971 B*-100 
М” —73870 7 3.9 0.1 2.6 m 0.1 (9/2)* 15 1972 B*-100 
7Мо —66884.8 2.9 14.1 $ 0.3 7/27# 15 1977 В+=100;В+р=15 5 
S'Tc -57690 4 * 2.14 8 0.17 9/2+# 15 19Ра!6б TD 1991 B*=100;B* p<0.7 * 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

S"Tc" . 57683 4 7 1 ж 2# $ 1/2-# 09Ga40 E В+ IT? * 

STT” —57619 4 71 1 647 пз 24 7/29 15 2007 ІТ-100 

7Ви  —457304 400# 50# таз >1.5и$ 1/2-# 15 95Ву0з I 1995 В+ ?;В+р? 

x87 As Т: average 15Ко19=560(80) 13Ma22=484(35) 93Ru01=485(40); others ж 
x87 As T: 12Qu01=1450(550)(+3900-1100) 78Cr03=730(60) ж 
ж875е T : average 93Ru01=5.29(11) 70Kr05=5.85(15) 70De08=5.90(20) 71То13=5.41(10) жж 
x Se D : ?6B ^n from 93Ru01 жж 
x Rb J : also 14Ya28=1.53(6) ж 
*875г J : 90Li28=9/2 жж 
*87 5 тт J : 90Li28=1/2 жж 
ж875үт T : average 21Kr.A=2.808(0.003) 97%е13=2.811(0.027) 82Gr07=2.795(0.013) жж 
*875ү Т: 701е07=2.793(0.009) 68G030=3.805(0.001); other 92An19=2.827(0.001), жж 
*875г" T: discrepant (not used) жж 
хү 1:07СҺ07-1/2 * 
xS y" 1:07СҺ07-9/2 жж 
ж Тс Т: average 19Ра16-2.0(0.3) 01К113-2.2(0.2) жж 
*87Тет Е: 64 keV gamma ray observed in parallel to the 71 keV one, depopulating жж 
*87 Те" Е: “Тс жж 

ба —22390# 500# B^ Вп? 

88Ge — —395204 4008 61 ms6 0* 14 14XuZZ T 1997 В-=100;В-п ?;B- 2n? 

88As —50450# 2008 270 ms 150 14 120001 Т 1994 В-=100;В-п? ж 

88Se — —63884 3 1.53 s 0.06 0+ 14 1970 В-=100;В-п=0.99 10 

85Br —70716 9 16.34 s 0.08 (17) 14 15Cz01 J 1948 В-=100;В-п=6.58 18 

85Br" —70446 3 270.17 0.11 5.51 us 0.04 (47) 1411Ru.A Т 1970 ІТ-100 ж 

Кг —79691.3 2.6 2.825 h 0.019 0* 14 1939 В” =100 

“Қы —82609.00 0.16 17.78 m 0.03 27ж 1420Ch42 T 1939 В” =100 * 

ВЫ" —81235.2 0.3 1373.8 0.3 123 ns 13 (7%) 14 2000 ІТ-100 

855: --87921.629 0.006 STABLE 0* 14 1923 15=82.58 35 

sy —84299.0 1.5 106.629 4 0.024 4 * 14 FGK204 T 1948 В+=100 ж 

sym  —83906.1 1.5 392.86 0.09 301 us3 ТЕ 14 1955 ІТ=100 

8 үл 2624,5 1.5 674.55 0.04 13.98 150.17 8*« 14 1962 ІТ-100 ж 

857, 83629 2 83.4 а 03 0+ 14 1951 €=100 

8877" 30741 5 2887.79 0.06 1.320 ps 0.025 8+ 14 1978 ІТ-100 ж 

№ — —76170 60 * 14.50 m 0.11 (8+) 14 1964 B*=100 

88Nb” —76040 100 130 120 BD* 77 m0.1 (47) 14 1971 B*-100 

Мо —72687 4 8.0 ш 0.2 0+ 14 1971 В+=100 

Тс — —61670 4 6.4 s 0.8 (2*) 1409Ga40 J 1991 В+=100;В+р ? 

SSTc" . 61600 5 70 3 MD 5.8 $ 02 (67) 14 19105 J 1993 B*-100;8* p? 

Тс” . 61575 4 95 1 146 ns 12 (47) 14 096а40 TJ 2009 ІТ-100 

Ви —54340# 300# 1.5 s 0.3 0+ 14 19Ра16 TD 1994 B*=100;B* p<3.6 ж 

Вр —36860# 400# 1# ms p*? 
x88 As Т : symmetrized from 12Qu01=200(5)(+200-90) жж 
*%®Вг" Т: 15С201=(4-) ж 
*%®Вг" — T:also 18Rz01=5.5(0.1) ж 
ж ВБ J: also 81ТҺ04=2 жж 
*88ВЬ T : average 20Ch42=17.78(0.05) 89Ab22=17.773(0.033), uncertainty increased жж 
*88ВЬ Т: 1036 by evaluator, 69Ra05=17.78(0.11); other 69Не16=17.7(0.1) жж 
ж88 у J : 07Ch07=4 жж 
xy" J : 07Ch07=8 жж 
ж887/7 Т: other 17Pa35=1.40(0.07) ж 
*88 Ви T : average 19Ра16-1.9(0.5) 01Kil3=1.2(+0.3-0.2) жж 
Ge —33040# 400# 60# ms >300ns 3/27% 13 1997 B^ *5B^n*;B 2n? 

As —46530# 300# 220# ms >150ns 5/2-# 13 94Be24 Г 1994 B- Вп В 2n? 

85е —58992 4 430 ms50 5/2%% 13 1971 В-=100;В- п=7.8 25 

Әрі —68274 3 4.357 s 0.022 (3/2-,5/27) 13 1959 В-=100;В- п=13.8 4 

Kr —76535.8 2.1 3.15 m 0.04 3/2*« 1395Ке04 J 1940 В -100 

S9Rb —81712 Э, 15.32 m 0.10 3/27» 13 1940 В” -100 * 
9%: 86209.03 0.09 50.563 d 0.025 5/2*x 13 1937 p^ -100 

89ү — —87711.2 0.3 STABLE 1/2-ж 13 1923 15-100 ж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

Әүт 868022 0.3 908.97 0.03 15.663 s 0.005 9/2*x 1394ILA Т 1951 ІТ-100 ж 
97; - 84878.0 2.8 78.360 h 0.023 9/2* 13 20Е10 T 1948 B*=100 ж 
897p" —84290.2 2.8 587.82 0.10 4.161 т 0.010 1/2- 13 1953 IT=93.77 12;В+=6.23 12 

М  —80626 24 * 2.03 h 0.07 (9/2*) 13 1954 В+=100 

59?Nb" —80630# 408 Oft 30# * 1.10 h 0.03 (1/2)- 13 1954 В+=100 

Мо —75015 4 2.11 m 0.10 (9/2*) 13 1980 B*=100 

Мо” —74628 4 387.5 0.2 190 ms 15 (1/27) 13 1980 IT=100 

Тс —67395 4 12.8 $ 0.9 (9/2*) 13 1991 B*=100 

S?Tc" —67332 4 62.6 0.5 12.9 s 0.8 (1/27) 13 1991 B ^ 5:100;IT ? 

Ru  —58369 24 1.32 s 0.03 (9/2*) 1319Pal6 TD 1992 В+=100;В+р=3.1 2 

ƏRh  —456504 360# <120ns 9/2%% 16 16Се02 ТІ В+ ?;В+р?;р? 
*8°Rb J: also 81Th04=3/2 жж 
xy 1:07СҺ07-1/2 * 
жүт — J:07Ch07-29/2 жж 
*®97г T : average 20Ее10=78.368(0.032) 18Ga04=78.333(0.038) 64Уа03-78.43(0.08) жж 
Ge —28470# 5008 308 ms >400ns 0* 20100h02 I 2010 B- *5B^n*;B 2n? 

As —40990# 400% 704 ms >300ns 2097Be70 I 1997 B- *5B^n*;B- 2n? 

90As" - 408708 4004 124.5 0.5 220 пз 100 12Ka36 ЕТ 2012 IT-100 * 
Se — —55800 330 210 ms80 0* 20 120001 T 1994 В -100;B ^n? * 
Br —64000 3 1.910 s 0.010 20 1959 В-=100;В- п=25.3 15 

Kr —74959.3 1.9 32.32 8 0.09 0+ 20 1951 В-=100 

Rb —79366 6 158 $5 0-х 20 1951 В-=100 % 
Rb” —79259 6 106.90 0.03 258 $4 3—* 20 1967 В” =97.4 4;IT=2.5 4 * 
Rb” —79295 14 71 12 R=21 fsmix 

Sr — —85950.9 1.4 28.91 y 0.03 0* 20 1948 В” =100 

20у: —86496.9 0.4 64.05 h 0.05 27ж 20 1937 В” -100 + 
ym —85814.9 0.4 682.01 0.05 3.226 В 0.011 7% 2020Kr06 Т 1961 ІТ-99.99822;8--0.0018 2 ж 
Zr -88772.55 0.12 STABLE 0* 20 1924 15=51.45 4 

907p" —86453.55 0.12 2319.000 0.009 809.2 ms2.0 I 20 1972 IT=100 

907p  —85183.13 0.12 3589.418 0.015 131 ns4 8* 20 1977 ІТ-100 

Nb  —82662 3 14.60 h 0.05 8*« 20 1951 B*-100 * 

Nb” —82540 3 122.370 0.022 63 us2 6* 20 1967 ІТ-100 

Nb” —82537 3 124.67 0.25 18.81 8 0.06 47ж 20 1969 ІТ-100 ж 

Nb? - 82491 3 171.10 0.10 <1 us ge 20 1981 IT-100 

Nb? —82280 3 382.01 0.25 6.19 ms 0.08 1 20 1967 IT=100[gs=0,m=100] 

Nb” —80782 3 1880.21 0.20 471 ns 6 (117) 2005Ch65 TJ 1978 ІТ-100 ж 

Mo —80173 3 5.56 h 0.09 0+ 20 1953 В+=100 

Mo” —77298 3 2874.73 0.15 1.14 и80.05 gt 20 1971 IT=100 

Te —70724.7 1.0 492 s 0.4 (87) 20 1974 B*-100 

Te" —70580.7 1.3 144.0 17 MD 87 $ 0.2 Те 20 1974 B*=100 

Ru -64884 4 11.7 s 0.9 0+ 20 1991 В+=100 

Rh —51630# 200# ж 29 ms3 (0+) 20 19Ра16 JTD 1994 *z100;B*p«0.7 

Rh” —51630# 5408 Ost 500% © 0.56 8 0.02 (7%) 20 19Ра16 JTD 2001 7=100;В+р=9.6 10 

Pd —39710# 4004 10% ms >400ns 0+ 2016Ce02 I 2016 В" *$:B*p?2p? 

x90 As” T : symmetrized from 12Ka36=200(+120-90) жж 
x90Se Т : symmetrized from 12Qu01=195(7,stat)(+95-65,syst) жж 
«ОБЬ J: also 81ТҺ04-0 жж 
*°Rb”™ J: also 8ITh04-3 жж 
xy J : also 07Ch07,78Fu06-2 жж 
ж0үт ]:07СҺ07=7 жж 
жүт T : average 20Kr06=3.178(0.012) 92An19=3.244(0.005) 67Gr02=3.19(0.01) жж 
жүт Т: 62Ab03=3.15(0.05) 61Са12-3.2(0.1) 61Не09=3.14(0.10) 61На17=3.19(0.06); жж 
sya T: Birge ratio=2.75 жж 
ж%0МЬ 1: also 09Ch25-8 жж 
x9Nb" — J:09Ch25-4 жж 
ж90МЬ" Т: average 05Ch65=470(10) 81Fi02=440(20) 78На52-477(8); other ж 
x9? Nb' Т: 17Ра35-415(67) ж 

9!As —36500# 400# 100# ms >300ns 5/2-# 1397Ве70 I 1997 B^ 5B^n*:B 2n? 

915. -50580 430 270 ms50 1/2%% 13 1975 В-=100;В-п=21 10;B 2n? 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

?!Br 61107 4 543 ms4 5/248 13 14А812 Р 1974 В-=100;В- п=29.5 5 

Kr —70974.0 2.2 8.57 8 0.04 5/2*« 13 1951 В-=100;В-п? 

?IRb —77745 8 58.2 $ 0.3 3/2-ж 13 1951 В-=100;В-п? ж 

915г —83652 5 9.65 h 0.06 5/2%ж 13 19К 10 Т 1943 В-=100 * 

9Y -863513 1.8 58.51 4 0.06 1/2-ж 13 1943 В--100 

9!y" —85795.7 1.8 555.58 0.05 49.71 т 0.04 9/2* 13 1953 IT~100;B~ ? 

"Zr -87895.59 0.09 STABLE 5/2*« 13 1934 IS=11.22 5 

917" —84728.3 0.4 3167.3 0.4 4.35 из 0.14 (21/29) 13 1985 ІТ-100 

"М —86638.0 2.9 680 у 130 9/2*x 1391ІН.А D 1951 £2:100;e*—0.0138 25 ж 

9!Nb" —86533.4 2.9 104.60 0.05 60.86 4 0.22 1/27* 1391ІН.А D 1950 IT=96.6 5;2=3.4 5; ж 

е+=0.0028 2 

ТМ" —84603.6 2.9 2034.42 0.20 3.76 из 0.12 (17/27) 13 1974 ІТ-100 

?!'Mo —82209 6 15.49 m 0.01 9/2* 13 1948 B*-100 

?!Mo" —81556 6 653.01 0.09 64.6 s 0.6 1727 13 1953 IT=50.0 16;8 "-50.0 16 

9 Tc — —75986.7 24 3.14 m 0.02 (9/2)* 13 1974 B*=100 

Тс" —75847.4 2.4 139.3 0.3 3.3 т 0.1 (1/2) 13 1975 B*~100;IT ? 

Ru  —68239.8 2.2 * 8.0 s 0.4 (9/2*) 13 1983 В+=100;В+р ? 

Ы" 68580 500 — 340 500 BD* 7.6 s 0.8 (1/27) 13 1983 В+=100;В+р=?АТ 2 

Rh —58570# 3004 1.47 s 022 (9/2*) 1304De40 TJ 1994 В+=100;В+р=1.3 5 * 

IRh” - 584008 3008 172.9 0.4 1.88 s 1/278 13 2004 B+ SIT *5;B^p? * 

УРА -46170% 4208 32 ms3 7/2*# 13 18Ра20 TD 1995 B*=100;B* p=3.1 10 * 
x? Rb J : other 81 Th0423/2 жж 
*?15$г J : 90Li28=5/2 жж 
*91$г T : other 19Кг10=9.66(0.09) жж 
*917т 1:02Са37-5/2 жж 
x? Nb J : 09Ch25=9/2 жж 
x?' Nb" — J:09Ch25-1/2 жж 
x? Rh T : from 04De40-1.47(0.22) using time spectra gated by gamma rays feeding жж 
x?! Rh T: the?!Ru gs (9/24); others: 19Ра16-1.60(0.02) 01Kil3=1.7(0.2) жж 
x?! Rh T: 00\е.А=1.74(0.14) (same group as 01Ki13) probably include both gs жж 
x?! Rh T: andisomer жж 
x? Rh" — T:Ensdf2013 assign Т1/2-1.47(0.22) from 04De40, but this value is жж 
x? Rh" Т: unambiguously associated іп 04De04 with the decay of the 9/2+ gs. жж 
x? Rh" Т: 19Pal6-1.60(0.02) 01К113-1.7(0.2) 00We.A=1.74(0.14) probably include жж 
x? Rh" Т: both gs and isomer жж 
x?! pd р: %B*p symmetrized from 18Ра20=3.0(+1.1-0.9) жж 

9? As —30380# 500% 454 ms >300ns 1297Be70 I 1997 B- ?;B-n В 2,2 

Se | —467208 400% 904 ms >300ns o+ 12 97Be70 I 1997 B ?;В n*p 2n? 

Se" . 447808 4008 3072 2 15.7 ив0.7 (97) 201415 ETJ 2012 ІТ-100 ж 

?Br —56233 7 314 ms 16 (27) 12 1974 В-=100;В- n=33.1 25; 

B-2n? 

9 Врт —55571 7 662 1 88 ns 8 12Ka36 ET 2012 ІТ-100 ж 

?Br  —55095 7 1138 1 85 ns 10 12Ka36 ET 2012  IT-100 * 

?Kr  —68769.3 2.7 1.840 s 0.008 0+ 12 1951 В” =100;B~ п=0.0332 25 

Rb —74772 6 448 s 0.03 07» 12 1960 В-=100;В- п=0.0107 5 * 

95: 82867 3 2.611 В 0.017 or 12 1956 В-=100 * 

у _84816 9 3.54 В 0.01 2 * 12 1940 В” =100 ж 

Sym 40108 50% 807% 508 3.7 џѕ0.5 7+# 12 11Ru.A ET 2009 ІТ-100 ж 

Zr  —88459.02 0.09 STABLE 0* 12 1924 18-17.153 

М  —86453.3 1.8 34.7 Му2.4 qr 12 1938 В+=100 ж 

?"Np" —86317.8 1.8 135.5 0.4 10.116 4 0.013 (2)* 1219Kr13 T 1959 B*-100 * 

?Nbp" —86227.5 1.8 225.8 0.4 5.9 us 0.2 (2) 12 1958 ІТ-100 

Nb? —84250.0 1.8 2203.3 0.4 167 ns4 (117) 12 1989 ІТ-100 

?Mo —86808.59 0.16 STABLE >190Еу 0+ 1297Ba35 Т 1930 IS=14.649 106;2B* 2 

9 Мот —84048.07 0.21 2760.52 0.14 190 ns3 8+ 12 1964 ІТ-100 ж 

9Тс --78926 3 4.25 m 0.15 (8)* 12 1964 В+=100 

9"Te" —78656 3 270.09 0.08 1.03 и 0.06 (4+) 12 17Раз5 Т 1976 ІТ-100 ж 

Тс" - 78397 3 529.42 0.13 < 0.1 us (3+) 12 1976 ІТ-100 

9?"TcP - 78215 3 711.33 0.15 < 0.1 из 1* 12 1976 ІТ-100 

Ru —74301.2 27 3.65 m 0.05 0* 12 1971 B*-100 

?Ru" —71467 3 2833.9 1.8 100 ns 8 (8*) 1219Ha26 T 1980 ІТ-100 ж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 




















Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

?Rh  —62999 4 5.61 s 0.08 (6*) 1219Pal6 TD 1994 B*=100;B* p=2.05 7 ж 

Rh” - 629508 1008 50% 100% 318 8 0.22 (2+) 12 19Ра16 TD 2004 B*=100;B* p=1.7 3 ж 

Rh” —628904 1008 105% 100% 232 ns 15 (4*) 17Pa35 ETJ 2017 ІТ-100 ж 

Pd -54780 350 1.06 8 0.03 0+ 12 19Ра16 TD 1994 В+=100;В+р=1.6 2 

92Ав —37530# 400# 1# ms >400ns 16 16Се02 I 2016 В+ 2; р? 
x°? Зе" T : other 12Ka36=10.3(+5.5-2.8) жж 
+92 Sem Е : uncertainty estimated by NuBase жж 
x9? gr" T : symmetrized from 12Ка36-89(--7-8) жж 
жы Е : uncertainty estimated by NuBase жж 
x?) Вт T : symmetrized from 12Ka36=84(+10-9) ж 
#92 Вт" Е : uncertainty estimated by NuBase жж 
*Rb J: also 81ТҺ04-0 жж 
*92 г T : other (recent) 19Kr10=2.66(0.06) жж 
жү 1:07СҺ07-2 * 
ym T : average 11Ru.A=3.3(0.6) 09Ео05=4.2(+0.8-0.6) ж 
жүт Е : observed 315-keV апа 419-КеУ gamma rays іп а cascade; low energy жж 
ж92 ут E: transition may directly depopulate the isomer жж 
x92 Nb J:09Ch25-7 жж 
x? Nb" Т: average 19Kr13=10.07(0.02) 68Re04=10.14(0.03) 62Ви16=10.16(0.03) жж 
жом" Т: 59We30-10.15(0.03) жж 
x? Mo" Т: other 17Pa35=200(37) жж 
x9"Te" Т: average 17Pa35=1.02(0.17) 71Но27-1.03(0.07) ж 
x?Ru" T: average 19Ha26=100(10) 80No06=100(14) ж 
x? ВВ D : %В+р average 19Ра16=2.2(0.1) 121.008=1.9(0.1) ж 
x??Rh J : from 97Ка07; 01Х005>4 жж 
x? Rh" T: also 04De40=0.53(0.37) ж 
x9? Rh Е: 55.3(0.3) keV above the (2+) isomer жж 
*?ЕҺ" — T:from 19На26-232(15); other 17Pa35=230(60) жж 

Se —40860# 400# 130# ms >300ns 1/2*8 — 1197Be70 I 1997 В 5;B^n*;B-2n? 

Se” . 401804 400% 678.2 0.7 420 ns 100 12Ka36 ET 2012 ІТ-100 ж 

Br —52890 430 152 ms8 5/27% 11 13Mil3 TD 1981 В” =100;B~ n=64 6;B 2n ? ж 

Bkr —64136.0 25 1.287 $ 0.010 1/2%ж 11 13Mil3 TD 1951 В” -100 8 n=1.95 11 ж 

BRb —72620 8 5.84 8 0.02 5/27ж 1 1960 В” -2100;B ^ n=1.39 7 

3Rb™ —68197 8 4423.1 1.5 111 ns И (27/27) 1 2010 IT-100 

Sr — —80086 8 7.43 m 0.03 5/2%ж 1 1959 В” -100 ж 

BY —84227 0 10.18 h 0.08 1/2-ж 1 1948 В -100 ж 

Bym —83468 0 758.719 0.021 820 ms40 9/2%ж 1 1974 ІТ-100 ж 

97; -87122.0 0.5 1.61 Му0.05 5/2* 1 1950 В -100 

95Nb —87212.8 1.5 STABLE 9/2*x 1 1932 18-100 ж 

Nb” —87182.0 1.5 30.760 0.005 16.12 у 0.12 1/27 1120Hol0 E 1965 ІТ-100 

Nb" —79753 7 7460 17 1.5 us0.5 33/278 1 2007 ІТ-100 ж 

93Mo —86807.08 0.18 4.0 ky 0.8 5/25 1 1946 €=100 

93Mo" —84382.13 0.18 2424.95 0.04 6.85 h 0.07 21/2+ 1 1950 IT=99.88 1;8* 20.12 1 

93Mo" —77112 7 9695 17 1.8 us 1.0 (39/27)  1105Fu01 T 2005 ІТ-100 * 

95Tc —83606.1 1.0 2.75 В 0.05 9/2* 1 1948 +=100 

95Tc" —83214.3 1.0 391.84 0.08 43.5 m 1.0 172;- 1 1939 IT=77.4 68” 222.6 6 

Te” —81420.9 1.0 2185.16 0.15 10.2 us0.3 (17/2) 1 1973 ІТ-100 * 

BRu  —77216.7 2.1 59.7 s 0.6 (9/2)* 1 1972 В+=100 

9Ru" —76482.3 2.1 734.40 0.10 10.8 $ 0.3 (1/2)- 1 1983 В+=78.0 23 Т=22.0 23; 

В+р=0.027 5 

BRu” —75134.2 2.3 2082.5 0.9 2.30 из0.07 (21/2)*  1117Pa35 Т 1983 ІТ-100 ж 

?5Rh —69011.8 2.6 13.9 $ 1.6 9/2*# 1 1994 B*=100 

Pd — —58980 370 117 s 0.02 (9/2*) | 1119Pal6 TD 1994 B*=100;B* p=7.4 2 

Ag —46400# 400# 228 ns 16 9/2+# 1616Ce02 T 1994 р=?;В* *:B* p? * 
x93 Зет Е:12Ка36-208.3(0.5) and 469.9(0.5) gamma rays in cascade to gs жж 
x93 Зет T : symmetrized from 12Ka36=390(+120-80) жж 
x?Br D : %B~n average 13М113=53(+11-8) 01Lh01=68(7) ж 
x? Kr Т : average 13Mil3=1.298(0.054) 12Qu01=1.245(0.070 stat)(0.030syst) ж 
x9 Kr T: 76Ru01=1.33(0.05) 75As04=1.27(0.02) 69Са03-1.289(0.012) жж 
xKr 1:95Ке04-1/2 жж 
ЕН Кг D : 96D 7n other (recent) 13Mi13=1.9(+0.6-0.2) жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
*?35$г J : 90Li28=5/2 жж 
xy 1:07СҺ07-1/2 * 
x3 ym J:07Ch07-9/2 жж 
x? Nb J : also 09Ch25-9/2 жж 
ж93 МЫ" Е: from 7435.3(2.1)+x keV in Епѕ1 2011; x<50 keV assumed in Nubase жж 
ж МЫ" — J: week population (non-yrast) in 07Wa45, feeding the 7435.3 keV 37/2- жж 
ЖЗМЫ J: level; given (һе Weisskopf Т1/2 estimates and the measured T1/2, жж 
x95Nb" J: the depopulating 50 keV gamma transition is most likely E2 жж 
ж Мо" Е: from 9670.0(2.3)+x keV іп Еп 42011; x<50 keV assumed іп Nubase ж 
x?Mo"  T:symmetrized from 05Fu01=1.1(+1.5-0.4) жж 
x? Tc" T: also 19На26-10(1) ж 
x? Ru" T : average 17Pa35=2.36(0.12) 09Ga40=2.7(0.2) 83Gr33=2.6(0.3) ж 
Ви" Т: 83Ко07=2.6(0.2) 78Br25=2.05(0.10) ж 
+ Ag T : estimated from the time of flight and the assumption that the ratio жж 
+ Ag T: between the number of identified nuclei with the same Tz is identical жж 
95е —36800# 500# 50# ms >300ns 0* 06 97Be70 I 1997 B- Вп В 2n? * 
94Se" . 343708 5008 2430.0 0.6 680 ns 50 (77) 201405 ЕЈТ 2020 1Т=100 * 
“Br —47650# 200# 70 ms20 27% 06 1981 В” -100;B n=68 16;В 2n? 
9'Bm" —47360# 2008 294.6 0.5 530 ns 15 12Ka36 ET 2012 ІТ-100 
“Kr —61348 12 212 ms4 or 11 16М118 Т 1972 В-=100;В- nz1.11 7 * 
Rb —68562.8 2.0 2.702 s 0.005 37% 11 116037 D 1961 В-=100;В- п=10.3 3 
Rb” —68458.6 2.0 104.2 0.2 130 ns 15 (07) 16Mil8 ETJ 2016 ІТ-100 
Rb” —66487.9 2.4 2074.9 1.4 107 ns 16 (107) 11 2008 ІТ-100 
Sr —788457 1.7 75.3 в 02 0* 11 1959 В-=100 
Y: —82351 6 18.7 m 0.1 27ж 06 1948 В” -100 * 
9'vm 41149 6 1202.3 1.0 1.304 ps 0.012 (5%) 06 17К109 Т 1999 ІТ-100 ж 
“Zr 87269.33 0.16 STABLE >110Ру 0+ 06 99Ar25 Т 1924 15=17.38 9267 2 
%Nb —86369.1 1.5 20.4 Ку 0.4 6+ 06 12Hell Т 1938 В-=100 
9!Nb" —86328.2 1.5 40.892 0.012 6.263 m 0.004 3+ 06 1962 ІТ-99.50 6;B - =0.50 6 
“Мо -88414.08 0.14 STABLE 0* 06 1930 IS=9.187 33 
“Te — —84158 4 293 m1 Thx 06 1948 B*=100 
Те" —84082 5 76 3 52 ml (2)* 06 68Ar06 D 1948 B ^ ғ21001Т<0.18 
?Ru  —82584 3 51.8 m 0.6 0* 06 1952 B*-100 
Ru” —79940 3 2644.1 0.4 67.5 us2.8 8* 0619Ha26 T 1971 ІТ-100 ж 
Rh —72908 3 Ж 70.6 8 0.6 (4+) 06 06Ва55 Ј 1979 В+=100;В+р=1.8 5 
Rh” —72853 3 54.60 0.20 480 ns 30 (2*) 06 2004 IT-100 
Rh” —72610# 2004 300% 200% Ж 25.8 s 02 (8+) 06 1973 В+=100 
“Pd 66102 4 9.1 s 0.3 0+ 06 19Ра16 TD 1982 B *-100;B* p«0.13 * 
“ра” 61219 4 4883.1 0.4 515 ns 1 (147) 06 19На26 Т 1995 ІТ-100 ж 
9!pd" - 58892 4 7209.8 0.8 206 ns 18 (197) 11Br01 TJ 2011 ІТ-100 ж 
Ав —52400# 4004 27 ms2 0+# 06 19Pal6 TD 1994 B*=100;B* p<0.2 
94 Ает —51050# 570# 1350# 400# 470 ms 10 (4:5) 06 19Ра16 TD 1994 В+=100;В+р=17.0 6 
94 Ае" —45900 370 6500# 550# 400 1540 (21+) 06 2002 В+=95.4 7,3 * pez27;p-4.1 6; * 
2р-0.5 3 
“са —40440# 5008 808 ms >760ns 0* 1616Ce02 I 2016 Bt *:B*p? 
x9^Se І: 97Be70>300ns 95Cz.A>300ns 17Ch18 observed excited states жж 
x9 sen E : uncertainty of 0.3 keV is assumed for all gamma rays in the cascade жж 
x? Kr Т: average 16М118,13М113=227(14) 03Ве05-212(5) 72Am01=200(10) ж 
x? Kr T: 75As04=220(20); other (not used) 96Me09=330(100) жж 
x? Rb J: also 81Th04=3 жж 
ay 1:07СҺ07-2 жж 
жүт Т: average 17Ki09=1.33(0.01) 11Ru.A=1.295(0.005) 99Ge02=1.35(0.02); жж 
жү" T: Birge ratio=2.77 жж 
x? Ru" Т: average 19На26-64(4) 71Le19—71(4); other 17Ze02=102(17) for q=44+ жж 
x?Ru" Т: (bare ion); 77На49-68(10) ж 
x? pd T : average 19Ра16-9.1(0.4) 82Ku15=9.0(0.5) ж 
*94Рат Т: average 19На26-515(1) 17Ра35-495(7) 11Br01=499(13) 09Ga40=468(19) жж 
x9^ pq" T: 02Га18=530(10), same as 98Gr.B-530(10) and supersedes 97Gr02=600(100); жж 
x9^ pq" T: other 95Go30=800(200) жж 
x94 pq" Е: from a least-squares fit to Eg жж 
x? Ра” Т: average 17Ра35-225(32) 11Br01=197(22) ж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

x94 A g^ D : %p=1.9(5) + 2.2(4) from 05Mul5, 962p from 06Mu03 жж 
SSe --30460% 500% 708 ms >400ns 3/2+# | 12100802 I 2010 В- *;:87n *;B-2n? 

Br —43850# 3008 80# ms >300ns 5/2-# 1097Ве70 I 1997 B- ?;B-n?;B-2n? 

95Br" —43310# 300# 537.9 0.5 6.8 из 1.0 12Ka36 ET 2012 ІТ-100 ж 
Kr —56159 19 114 ms3 1/27*« 1095Ке04 J 1994 В-=100;В- п-2.87 18; 

В-2һ2? 

Skr” —55964 19 195.5 0.3 1.582 us 0.022 (7/2*) | 1012Ka36 T 2006 ІТ-100 ж 
Rb -65890 20 377.7 шө 0.8 5/2-ж 10 1967 В--100;8 п=8.7 3 ж 
95Rb" 65055 20 835.0 0.6 « 500 ns 9/2+# 10 2009 IT-100 

Sr — —75117 6 23.90 s 0.14 1/2+*« — 10 1961 В-=100 * 
95v 31208 7 10.3 m 0.1 1/2-* — 10 1959 В-=100 * 
sym _80120 7 1087.6 0.6 48.6 Us 0.5 9/2* 10 ПВи.А T 1981 ІТ-100 

Zr —85659.9 0.9 64.032 4 0.006 5/27 10 1946 В-=100 

Nb —86786.3 0.5 34.991 а 0.006 9/27 10 1951 В-=100 

95Nb" —86550.6 0.5 235.69 0.02 3.61 а 0.03 1/25 10 1969 IT=94.4 6;B - —5.6 6 

Mo -87711.87 0.12 STABLE 5/2%ж 10 1930 15=15.873 30 

95Tc — —86021 5 19.258 h 0.026 9/2*« 1020502 T 1947 B*-100 

To” —85982 5 38.91 0.04 61.96 d 024 1/27 10 205202 Т 1959 В+=96.1 3;IT=3.9 3 

Ru  —83458 10 1.607 h 0.004 5/27 10 205202 Т 1948 В+=100 ж 
SRh —78341 4 5.02 т 0.10 (9/2) 10 1967 В+=100 

Rh” - 77798 4 543.3 0.3 1.96 т 0.04 (1/2) 10 1974 IT=88 5;8+=12 5 

95pd — —69966 3 74 s 04 9/2+# 10 19Ра!б TD 1980 В+=100;8+р=0.23 5 * 
Spd" —68091 3 1875.13 0.14 13.3 $ 02 (21/2*)  1019Pal6 TD 1982 В+=89 3;IT=11 3; * 

B*p-0.717 

SAg —59910# 400% 1.78 s 0.06 (9/2*) 1019Ра16 TD 1994 В+=100;8+р=2.3 2 * 
95Ag" —59570# 400# 344.2 0.3 < 500 ms (1/27) 10 2003 ІТ-100 

95Ag" - 573808 400% 2531.3 1.5 « 16 ms (23/2+) 10 2003 ІТ-100 

SAgP —55050# 400% 4860.0 1.5 < 40 ms (37/2*) 10 2003 ІТ-100 

Cd —47060# 5708 32 ms3 9/2%% 18Ра20 Тр 2011 B*=100;B* p=4.6 11 * 
x5 Br” T : symmetrized from 12Ka36=6.7(+1.1-0.9) ж 
ж5Ку" T: others 11Ru.A=1.28(0.05) 06Ge05=1.4(0.2) ж 
Rb J: also 81Th04=5/2 жж 
+ Sr J : 90Li28=1/2 ж 
xy 1: 07СҺ07-1/2 жж 
x9Ru T: average 20Sz02=1.6033(0.0044) 70Во22-1.632(0.021) 68Pi03=1.650(0.017) ж 
*95Ра T : average 19Pal6=7.4(0.5) 121.008=7.5(0.5) ж 
xPd" Т: average 19Pal6=13.2(0.4) 82Ки15=13.3(0.3) ж 
*%5ра" р: IT from 82Ки15-11(3)% ж 
x9 Ag T : average 19Ра16-1.80(0.07) 121.008=1.76(0.09) ж 
x9 Ag D : Вр average 19Ра16-2.1(0.3)% 121.008=2.5(0.3)% ж 
x95Cd Т: others 17Da07=29(8) 10St.A=73(+53-28) ж 
*95 Са D : %B* p symmetrized from 18Ра20=4.5(+1.2-1.0) жж 
Br —38210# 300# 20# ms >300ns 08 97Be70 I 1997 B^ ?;В n*p 2n? 

Br" 379004 300% 311.5 0.5 3.0 ив0.9 12Ка36 ЕТ 2012 ІТ-100 ж 
kr —53082 19 80 ms8 0+ 12 1994 В-=100;В- п=3.7 4 

Rb —61354 3 * 201.5 ms0.9 27x 08 93Ви01 TD 1967 В-=100;В- п=13.7 58-219 — « 
Rb” —61350# 200% 0# 200# * 200# ms > Пиз 1(+#) 81Bo30 JI 1981 B^ AIT 2;87n ?;8-2n? * 
Rb” —60219 3 1134.6 14 1.80 us 0.04 (10-) 08 1999 ІТ-100 ж 
Sr —72918 8 1.059 s .008 0+ 08 120001 Т 1971 В-=100;В-п? * 
жү 78330 6 5.34 s 0.05 07* 08 1975 В-=100 * 
9 ym 76790 6 1540 9 MD 9.6 s 02 8*« 08 1974 В-=100 * 
%бүп _76675 6 1655.0 14 181 пв9 (67) 201508 EJT 2017 ІТ-100 

967; --85438.86 0.11 23.4 Еу1.7 0+ 08 18Ма51 Т 1934 15-2.80 2:28--100 ж 
Nb — —85602.83 0.15 23.35 h 0.05 6* 08 1949 В-=100 

9%Мо —88794.89 0.12 STABLE 0+ 08 1930 15-16.673 8 

9%Тс — —85822 5 4.28 d 0.07 7% 08 1947 В+=100 

96Тст 85788 5 34.23 0.04 51.5 m 1.0 4+ 08 1950 IT-98.0 5;8"-2.0 5 

Ru -86080.39 0.17 STABLE >80Еу 0+ 08 13Ве09 Т 1931 15-5.54 14;2B+ ? ж 
Rh — —79688 10 9.90 m 0.10 6* 08 1967 B*-100 


030001-63 


Chinese Physics C Vol. 45, No. 3 (2021) 030001 





Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











030001-64 





Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
Rh” —79636 10 51.98 0.09 1.51 m 0.02 3% 08 1966 IT=60 5;B*=40 5 
Pd -76183 4 122 5 2 0+ 08 1980 В+ =100 
pqa” . 73652 4 2530.57 0.23 1.804 us 0.007 8s 08 17Pa35 T 1983 ІТ-100 ж 
96Ag -64510 90 4.45 8 0.03 (8)+ 08 19Pal6 TD 1982 В+=100;В+р=4.2 4 ж 
96Ag" - 645104 1004 0st 50# 6.9 5 0.5 (2+) 08 121008 Тр 2003 В+=100;В+р=14.9 18 ж 
9 Ag" —62050 90 2461.4 0.3 103.2 ws 4.5 (137) 11Во23 TJD 2011 ІТ-100 ж 
9 До? —61820 90 2686.7 0.4 1.561 и80.016 (157) 08 17Ра35 ETJ 2011 ІТ-100 ж 
Ag? —57560 90 6951.8 1.4 132 ns 17 (19*) 17Pa35 ЕТЈ 2011 ІТ-100 * 
Cd -55570% 4108 1003 ms47 0* 10 19Ра16 TD 2008 B*=100;B* p=1.6 3 * 
96Cq" - 495408 14508 6030 1390 511 ms26 16* 10 19Ра16 ETD2011 В+=100;В+р=15.4 21 ж 
Cq” —49970# 4108 5605 5 198 ns 18 (127,137) 19Da02 EJ 2019 ІТ-100 ж 
In —38090# 500# 1# ms >400ns 16 16Се02 I 2016 В+ Фр? 
x96 gp" Т : symmetrized from 12Ka36=2.7(+1.1-0.7) жж 
Rb Ј: 81ТҺ04=2 ж 
ORD D : %В- п average 93Ru01=14.7(1.0) 81Но07-14.7(1.2) 81En05=14.2(1.2) жж 
ORD D: 79Ri09=12.5(0.9) 69Am01=12.7(1.5) ж 
*6ВЬ T : average 12Qu01=212(17) 03Ве05-197(6) 93Ru01=201(1) 79Ri09=197(5) жж 
x?9Rb T: 78%009=203(4) 77Re05=205(4) 74Ко15-199(3.5) 71Tr02=207(3) жж 
*°©Rb”™ — [:non-observation in 81Th04 is not in contradiction with 81Bo30 жж 
*’6Rb” Т: ауегаве 12Ka36=1.72(+0.16-0.14) 11Ru.A=1.77(0.05) 05Р113-2.0(0.1) ж 
ORD" T: 99Ge01=1.65(0.15) жж 
x96Sr T : average 12Qu01=0.950(0.035) 90Ma03=1.07(0.01) 79En02=1.10(0.02) жж 
ж968г Т: 78У/009-1.015(0.019) 75Ва36-1.06(0.04) ж 
ж%ү 1:07Сһ07-0 жж 
xy" — J:07Ch07-8 жж 
3967; T : 2v-B p average 18Ma51=20.3(+4.6-0.31) 10Ar07=23.5(1.4,stat)(1.6,syst) жж 
x96 Zr T: 99Ar25=21(+8-4,stat + 2,syst); others 93Ка12=39(9) and 01%117=9.4(3.2) ж 
x Zr T: in geochemical exp., 16Fi01>24Ey; 20Ba.A,15Ba11=23(2) (evaluation) ж 
Ru T : 2nu-f * €>80 Ey (theor. most probable); 2nuf * B+ >140 Ey Onu2K>1 Zy ж 
x96 pg Т : average 17Ра35-1.80(0.01) 98Gr.B=1.81(0.01), supersedes 97Gr02=1.7(0.1), жж 
*%6Рра" Т: 09Ga40=1.76(0.05); others 07Му02=2.10(0.21) 83Gr01=2.2(0.3) жж 
* Ag Т: average 19Pa16=4.46(0.04) 03Ba39=4.40(0.06) 97Sc30=4.50(0.06) ж 
x96 Ag D : %B*p average 19Pal6=4.4(0.5) 96Не25-3.7(0.9) жж 
x96Ag" — T:average 12L008=6.8(1.0) 03Ba39—6.9(0.6) ж 
x9 As" р: %Btp average 19Pal6=14.7(2.4) 121.008=14(3) 03Ва39-18(5) ж 
x96 Др" Е: from a least-squares fit to Eg using 11Во23 level scheme жж 
*©Ag" — T:average 19Ha26=104(5) 11Во23=100(10) ж 
* AgP Е: 43.7(0.2) keV above the 2643(0.3) keV, 13+ level жж 
x)?5AgP T: average 17Ра35-1.57(0.02) 11Во23-1.56(0.03) 11Ве34-1.45(0.07) ж 
x96 A gd Е: 4265(2) keV above 96Agp жж 
x96 A gd T : average 19На26-120(20), supersedes 17Ра35-160(41), 11Во23=160(30) жж 
x99 Cd Т: average 19Ра16-1020(60) 17Da07=970(90) 10St.A=990(130) жж 
*6 Са D : %В+р average 19Ра16=1.7(0.4) 17Da07=1.5(0.5) ж 
x?5Cd" — E:symmetried from 5810(+1560-1220) keV жж 
*6С4” T: average 19Pal6=530(30) 17Da07=450(+50-40); other 11Na34=290(+1 10-100) жж 
*%Са" р: %В+р average 19Ра16=19.5(2.9) 17Da07=11(3) ж 
Cd" Т : symmetrized from 19Da02=197(+19-17) ж 
x? cq" Е : uncertainty of 1 keV is assumed for all gamma rays in the cascade жж 
Br —34000# 4008 40: ms >300ns 5/2 d 10 1997 В- Вп В 2n? 
Kr —47420 130 62.2 153.2 3/2%% 10 11401 T 1997 В-=100;В-п=6.7 68 2n ? ж 
"Rb  —58519.1 1.9 169.1 ms0.6 3/2* 15 1969 В =100;B~ n=25.5 9;B 2n ? 
Rb” —58442.5 1.9 76.6 0.2 5.7 ив0.6 (1/2,3/2)- 15 2012 ІТ-100 
975; —68581 3 432 ms4 1/2%ж 10 02РЮ4 D 1978 В” -100;B 7 n=0.02 1 * 
Sr” —68273 3 308.13 0.11 175.2 ns 2.1 7/2+ 1019Es04 Т 1990 ІТ-100 ж 
975" - 67750 3 830.83 0.23 513 ns 5 (9/2*) 1019Es04 T 1974 ІТ-100 ж 
"ү 76115 7 3.75 5 0.03 1/2-ж 10 1970 В-=100;В- п=0.055 4 ж 
97үт 75447 7 667.52 0.23 1.17 $ 0.03 9/2%ж 10 83Ве!0 D 1970 В” >99.31Т<0.7; ж 
В-п=0.11 3 
"үп 72592 7 3522.6 0.4 142 ms8 (27/27) 10 1986 IT=94.8 9;B -5.29 ж 
Zr 82936.69 0.12 16.749 h 0.008 1/2%ж 10 1951 В” -100 ж 
Zr" —81672.34 0.20 1264.35 0.16 104.8 ns 1.7 7727 10 ПВа.А Т 1976 ІТ-100 ж 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

М  —85603 4 721 m 0.7 9/2* 10 1951 В -100 

Мы" —84860 4 743.35 0.03 58.7 s 1.8 1/27 10 1950 ІТ-100 

97Мо —87544.70 0.16 STABLE 5/2%ж 10 1930 IS-9.582 15 

Te | —87224 4 4.21 My0.16 9/2%ж 1020Кі09 J 1946 є=100 * 

Te” - 87127 4 96.57 0.06 911 406 1/2- 1098Ko27 DT 1954 ІТ-96.06 18;==3.94 18 * 

Ru  —86120.6 2.8 2.8370 d 0.0014 5/2* 1009Go29 T 1946 B*=100 

Rh  —82600 40 30.7 m 0.6 9/2* 10 1955 В+ =100 

IRh” —82340 40 258.76 0.18 46.2 m 1.6 1/27 10 1971 B *-94.4 61Т-5.6 6 

?pq --77806 5 3.10 m 0.09 5/2*# 10 1969 B*-100 

Ag  —70904 12 25.5 s 03 (9/2)t* 10 1978 В+=100 ж 

9 Ag" —70290 40 620 40 MD 100% ms 1/278 20Ho03 E 2019 IT ? 

Cd  —60730 420 1.16 s 0.05 (9/2*) 10 19Ра16 TD 1978 В+=100;В+р=7.42 ж 

97Са" —59480 420 1245.1 0.2 730 и870 (1/27) 19Ра16 ETD2019 ІТ-100 

Cd" —58110 720 2620 580 3.86 s 0.06 (25/2*) | 1019Pal6 ETD1982 B*=100;B* p=25.1 5 ж 

"In —47390# 4008 36 ms6 9/2+# 18Pa20 TD 2011 В+=100;В+р=2.3 13;р ? * 

7” —46990# 410# 400# 100# 0.12 ms 0.07 1/27% 20 18Ра20 TD 2018 р? ж 
* Kr Т : average 11Ni01=60(+6-5) 03Be05=63(4) ж 
x? Sr 1:901428-1/2 жж 
x?" Sr T : average 12Qu01=456(5,stat)(13,syst) 86Wal7=429(5) 87PfZX=420(20) ж 
x? Sr T: 82Ga24=420(40) 78%009=441(15); others (not used) 81En05=390(30) жж 
*?75г Т: 83Ке10-403(4), superseded by 86Wal7 79En02=430(30), superseded by жж 
*?75г T: 81En05 жж 
x Sp" Т : average 19Es04=174.7(6.9) 15Cz01=165(4) 11Ru.A=180.9(2.8) 06Ну/01-165(25) жж 
x? Sr Т: 83Кг11=170(10) ж 
x Sr” Т : average 19Es04=526(17) 18Rz01=504(8) 13Ru07=515(10) 05Z101=526(13); ж 
x9 sr T: others (not used) 12Ka36=520(+160-120) 80Мо.А-515(15) 06Ну/01-255(56) жж 
x? sr T: 03Hw03=265(27), non standard technique and conflicting жж 
xy 1:07СҺ07-1/2 * 
x°TY™ — J:07Ch07-9/2 жж 
x97 ym D : %B~n from 83Re10=0.11(0.03); other 86%а17<0.08 жж 
x97 yn 1:07Ch072(27/2) ж 
*?77г 1:02Са37-1/2 жж 
x Zr" T : average 11Ru.A=106.1(2.1) 85Ве20-102(3); others outweighed 06Ну/01-97(16) жж 
*??7г" Т: 96Lh03-106(7) ж 
*??Тс T : from 98Ko27 жж 
x Тс” T : average 98Ко27=91.4(0.8), supersedes 93Ко64-92.2(1.8), 54Во24-90.5(1.0) жж 
* Ag J : 14Fe01=(9/2) жж 
x?'Cd T : average 19Ра16-1.20(0.07) 11L009=1.10(0.08) ж 
x?'Cd D : other Втр 11L009=11.8(20) жж 
x? Cd" — J:11Lo092(25/24) жж 
Tn Т: other 10St.A=26(+47-10) ж 
ж р: %В+р symmetrized from 18Ра20=1.7(+1.7-0.8) жж 
* шт T : Ном 1.3<Т<230 us in 18Ра20 жж 

Br - 280508 400% 154 ms >400ns 20 100802 I 2010 B^ Вп В 2n? 

Kr —44120# 3008 42.8 ms3.6 0* 2011Ni01 Т 1997 В-=100;В ^ n=7.0 10;B~ 2n ? * 

Rb —54369 16 115 ms6 (07)* 20 1971 В -100;B ^ n=14.3 9; 

В” 2n=0.054 8 

95Rp" —54296 20 73 26 BD 96 ms3 (37%) 20 1980 В-=100;В-п ?;В- 2n? 

98Rb" —54191 16 178.5 0.4 358 ns 7 (22) 20 ЕСК2051 2009 ІТ-100 ж 

8Sr 66422 3 653 ms2 ot 20 1971 В-=100;В- n=0.23 3 

BY: —72289 8 548 ms2 07x 20 1970 В” -100;B n=0.33 3 ж 

sym 72118 8 170.78 0.05 615 ns 8 ihe 20 1972 IT=100 * 

Byrn 71823 8 465.7 07 MD 2.32 s 0.08 (6,7)* 20 170103 JED 1977 B 7:100;IT ?;B~ n=3.44 95 * 

зүр — —71793 8 496.10 0.11 6.90 us 0.054 (4) 20 1970 ІТ-100 ж 

Ya — —71695 13 594 10 180 ns 7 (37,47) 2017 IT-100 * 

95 yr = —71317 8 972.17 0.20 450 ns 150 (8*) 20 2017 ІТ-100 

98үх — —71108 8 1181.50 0.18 762 ns 14 (107) 20 1972 IT-100 * 

Zr - 81282 8 30.7 s 0.4 0* 20 1967 p^ -100 

871" —74680 8 6601.9 1.1 1.9 ps 0.2 (177) 20 2005 ІТ-100 

Nb —83525 5 2.86 8 0.06 1+ 20 1960 В” =100 

98Nb" —83441 6 84 4 51.1 m 0.4 (5)+ 20 1948 D 7:100;IT ? 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

Mo —88115.98 0.17 STABLE >100Ту 0+ 20 528123 T 1930 15=24.292 802p- ? ж 

Te 86432 3 4.2 My0.3 6% 2020Kr09 J 1955 В-=100;8+=0 

STe” —86341 3 90.77 0.16 14.7 ив0.5 (2,3) 20 1976 ІП-100 

Ru — —88225 6 STABLE 0+ 20 1944 15-1.873 

Rh 83175 12 8.72 m 0.12 (2)* 20 1955 B*-100 

Rh” —83119 12 56.3 1.0 3.6 т 0.2 (57) 20 1966 IT=89 5;B*=11 5 

Pd 81321 5 17.7 m 0.4 or 20 1955 B*=100 

Ag —73070 30 47.5 s 03 (6)+* 20 1978 B*=100;B* p=0.0012 5 ж 

8 Арт - 72960 30 107.28 0.10 161 ns 7 (4*) 20 1998 ІТ-100 

9С4 -67640 50 9.29 s 010 0+ 20 1978 В+=100;8+р<0.029 * 

%%®Са" —65210 50 2428.3 0.4 154 ns 16 (8+) 20 17Pa35 T 1996 1Т=100 

98$Cd" —61010 50 6635 2 224 ns5 (12+) 20 2004 ІТ-100 

In —53910# 300# 30 ms1 (0+) 20 1994 — В+=100;В+р<0.13 

33” —53090# 790# 820 730 890 ms20 (9%) 20 2001 В+=100;8+р=44 2 
ж Кг T : average 11Ni01=42(4) 03Ве05-46(8) ж 
+°8Rb" J: 178.5 keV gamma to (0-) and Weisskopf estimates for E1,M1 and E2 жж 
*%8ү J:07Ch07-0 ж 
ж98 ут T : average 17Ur03=640(20) 11Ru.A=610(9); other: 70Gr38=620(80) жж 
xy” 1: other: 07Ch07=(4,5) hfs жж 
Roby? D : %В n from 81En05 жж 
жүр T : average 17Ur03=6.95(0.06) 11Ru.At=6.87(0.05) ж 
ж 8 уч Е: 564.0+x keV is proposed іп 170103; х=30(10) is estimated by Nubase жж 
ж98үх T : average 11Ru.At=806(21) 17Ur03=720(20) 70Gr38=830(100) ж 
* Мо T : Onu-BB 52Ег23> 100 Ту (theoretically faster, see text) жж 
x8 Ag D : %B* p symmetrized from 96He25=0.001 1(+5-4) жж 
x98 Ag 1: 14Fe01=(5,6) ж 
*8 Са T : average 92Р101=9.2(0.3) 19Ра16=9.3 (0.1) жж 

99Kr —38400# 400# 40 ms 11 5/2-# 1703Ве05 TD 1997 В-=100;В- n=11 7;В- 21 ? ж 

9Rb -51121 4 54 ms4 (3/27) 170224 D 1971 В-=100;В- п=17.3 25; 

B-2n? 

Sr -62519 5 269.2 ms 1.0 3/2*« 1793Ru01 D 1975 В-=100;В- п=0.100 19 ж 

9v _70644 7 1.484 s 0.007 5/2tx 17 1975 В-=100;В- п=1.77 19 

ут 68502 7 2141.65 0.19 8.2 из 0.4 (17/22) 17 1985 ІТ-100 * 

Zr  —TI617 10 2.1 $ 0.1 1/27 17 1970 В -100 ж 

997," - 77365 10 251.96 0.09 336 ns 5 7/2+ 17 208004 Т 1970 ІТ-100 ж 

№  —82335 12 15.0 $ 02 9/2%% 17 1950 В--100 ж 

ЭМ” —81970 12 365.27 0.08 2.5 т 0.2 1/2- 17 1960 В-ғ1001Т-? 

?9Mo  —85970.11 0.23 65.932 h 0.005 1/2+* | 17FGK209 T 1948 В-=100 * 

Mo” —85872.33 0.23 97.785 0.003 15.5 из 0.2 5/27 17 1958 17-100 

9 Мо" —85286.01 0.30 684.10 0.19 760 пз 60 11/27 17 1975 ІП-100 

9Tc -87327.9 0.9 211.1 ky 1.2 9/2% 17 20Kr09 J 1938 В--100 ж 

99Tc" —87185.2 0.9 142.6836 0.0011 6.0066 h 0.0002 1/2-* 17 FGK209 T 1958 IT~100;B~=0.0037 6 

Ru -87625.4 0.3 STABLE 5/2%ж 17 1931 IS-12.76 14 ж 

Rh —85585 19 16.1 d 0.2 1/27 17 1952 B*-100 

Rh” —85521 19 64.4 0.5 47 h 0.1 9/2*« 17 1952 B* :100;IT ? 

ЭРА  —82183 5 21.4 m 0.2 (5/25. 17 1955 В+=100 

9Ag 76712 2.07 т 0.05 (9/2) 17 1967 B*-100 * 

99Ag" —76206 6 506.2 0.4 10.5 s 0.5 (1/2)-* 17 1978 ІТ-100 ж 

9Са  —69931.1 1.6 17 81 5/2+# 1719Р416 TD 1978 В+=100;В+р=0.21 2; 

В+ о<1е-4 

In —61380# 300# 3.11 $ 0.06 9/2+# 1719Р416 TD 1994 . В+=100;В+р=0.29 3 

Эш” —60980# 3408 4008 1504 1# s 1/2-# В+ ?;В+р Т? 

Sn —47980# 580# 24 ms4 9/2*8 1718Ра20 TD 201 В+=100;В+р=5 3 * 
x9? Кг Т: other 11Ni01=13(+34-6) ж 
x9 Sr J : 91Li05,90Li28-3/2 жж 
*995$г Т: average 86ReZU-269(1) 83Re10=274(4) 83Wo10-266(6) ж 
+Y J : 07Ch07=5/2 ж 
xY T : other (recent) 19D002=1.27(0.25) ж 
жүт Т : average 13RuZX=8.0(0.5) 85Ме09-8.6(0.8); other: 99Ge01=11(2) ж 
x99 7r 1:02Са37-1/2 жж 
+Z" 1:130.2-КеУ gamma ray, E2 to 3/2+ жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
+ Zr" T : other 04Hw02=316(48) 99Ge01=400(20) 79Se01=292(20) 70Gr38=400(80) 
x9? Nb 1: 09Ch25=9/2 
* Мо J: 74Ru05=1/2 
xTc J : 20Kr09,58L062=9/2 
ЖӘ Қа  J:13Mal5=5/2 
x99 Ag J : 14Fe01=(9/2) 
x9 Ag" Ју: I4Fe01-(1/2) 
D 


x9? Sn : %B* p symmetrized from 18Ра20=3.9(+3.4-1.7) 








* 


* 


ж ж ж ж 


100Kr —34470# 400# 12 ms8 0+ 1111301 TD 1997 B~=100;B~n ?;B~ 2n ? 

10Rb —46266 3 51.3 ms 1.6 4-# 08 20Mu.A Т 1978 В-=100;В-п=5.6 12; 
В 2n=0.15 5 

1005г —59818 7 202.1 ms1.7 0* 08 02Pf04 D 1978 B~=100;B~n=1.11 34 

1005p" . 58199 7. 1618.72 0.20 122 ns9 (47) 12Ka36 T 1995 ІТ-100 

100ү —67321 1 & 940 ms30 4** 08 10Ba31 J 1977 В-=100;В-п? 

100үт _67177 1 144 16 мр & 727 56 1 0893Ru01 D 1977 В-=100;В- п=1.08 6 

1007; —76373 8 7.1 $ 0.4 0+ 08 1970 В--100 

100 —79791 8 1.5 $ 02 1* 08 1967 В--100 

100Nb” —79478.5 2.0 313 8 MD 2.99 s 0.11 (5*) 08 1967 В” =100 

100Nb"” —79444 1 347 8 460 п 60 (4,5) 08 1986 ІТ-100 

100Nb? —79057 1 734 8 12.43 ив0.26 (87) 08 11Ru.A Т 1980 IT=100 

10Mo —86193.0 0.3 7.07 Ey0.14 0* 08 20Ва.А Т 1930 15-9.744 65;2В- =100 

100Тс —86021.0 1.4 15.46 8 0.19 1? 08 1952 В” ~100;€=0.0018 9 

100Тст —85820.3 1.4 200.67 0.04 8.32 из 0.14 (4)* 08 1958 ІТ-100 

100 Те" —85777.1 1.4 243.95 0.04 3.2 из 0.2 (6)* 08 1967 ІТ-100 

10% —89227.4 0.3 STABLE 0* 08 1931 IS=12.60 7 

10Rh —85591 18 20.8 h 0.1 17ж 08 1948 B*=100;€=95.1 5; 
et=4.9 5 

100Rh” —85516 18 74.782 0.014 214.0 ns 2.0 (2)+ 08 1965 ІТ-100 

100" - 85483 18 107.6 0.2 4.6 т 0.2 (5+) 08 1973 ITz:98.3;B * 241.7 

100Rh? —85371 18 219.61 0.22 130 ns 10 (7*) 08 1984 ІТ-100 

100ра —85213 18 3.63 а 0.09 0+ 08 1948 є=100 

100де —78138 5 2.01 т 0.09 (5% 08 1970 B*-100 

100 Дот —78122 5 15.52 0.16 2.24 т 0.13 (2)* 08 1980 Bt=?:IT ? 

100Cd —74194.6 17 491 $ 0.5 0* 10 1970 B*-100 

001 — —64178.1 22 5.62 8 0.06 6*8 1419Pal6 TD 1982 В+=100;В+р=1.66 3 

105 57150 240 1.48 s 0.08 0* 1419Lu08 T 1994 В+=100;В+р<17 

1005р” —52650# 310# 4500# 200# 100# ns 6+# 11Hi.A ETJ р? 

100Kr : symmetrized from 11Ni01=7(+11-3) 

"Rb Т: ауегаве 20Mu.A=50(5) 11Ni01=48(3) 87PfZX-53(2) 

100рь р: %В-п from 93Ru01; ФВ 2n from P2n/Pn=0.027 7 in 81JoZV and В п 

10051 Т : average 11Ni01=181(+16-13) 93Ru01=165(24) 87PfZX-207(10) 86Wal7=204(2) 

10051 Т: 86%001=193(4) 83М019=214(8) 78Ко29-170(80) 85IaZZ-200(20) 

100$ т Т; other 95Р/04-85(7) 

100ү 1:10Ва31-4- and р5/2[422] n3/2[411], К=4+ configuration by the measured 

100ү: 1: magnetic moment; other 07СҺ07-(3). Ensdf2008 assigns ]=(3,4,5) and 

100ү 1: associate this state with an excited isomer 

100y T : from В — y(t) in 77Kh03, where low- and high-spin B ^ decaying 

100у Т: isomers were resolved; recent (from В(0) 09Pe06=660(+150-120) 

100y T: and 12Qu01=845(80,stat)(55,syst) include both gs and isomer 

100ym Т; average 96Ме09=710(30) 86Wo01=735(7) 83М014=682(18) 73Kh03=550(150) 

oym T: from data dominated by the Sr (77=0+) isobar and hence 

100үт т: a preferable feeding to the low-spin isomer 

l00ym у; direct B~ feeding to 0+ states in 1007г in 86Wo01; 

100ут 1: р5/214221 n3/2[411], K=1+ configuration 

100ym D : %B~n other (after 93Ru01) 96Me09=1.8(0.6) 02Р404=1.16(0.32), compilation 

100"  E:34.3 keV above the 5+ isomer 

100"  J:a cascade of two МІ gamma rays from 6- and absence of gamma from 8- 

100Nb?  E:420.7 keV above the 5+ isomer 

100Nb? Ј: 28 keV gamma, (E2) to (6-) 

10Mo T: 2v-BB symmetrized from 20Ba.A=7.06(+0.15-0.13) (evaluation); others 

100Mo : (recent) 20Ar09=7.12(+0.18-0.14,stat)(0.10,syst) 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

xÜMo Т: 19Ar04=6.81(0.01,stat)(+0.38-0.40,syst) ж 
xÜMo Т: 17Ar18-6.90(0.15,stat)(0.37,syst) 15Ва11=7.100.4) (evaluation) ж 
*100 До 7: 14Fe01=(5) ж 
*1005 п T: also 12Hi07=1.16(0.20) 08Ba53=0.55(+0.70-0.31) 96К123=0.94(+0.54-0.26) ж 

l0lKr —28580# 5004 9# ms >400ns 5/2+# 10100h02 I 2010 B^ 2;B-n *;B-2n? 

WIRb —42567 20 31.8 плз 3.3 3/2+# 0611301 Т 1992 В-=100;В- п=28 4;В-2п ? * 

115: -- 55325 8 113.7 ms 1.7 (5/22) 0602Р04 D 1983 В-=100;В- п=2.75 35 * 

101ү _65055 7 426 520 5/2*« | 0602Pf04 D 1983 В--100:8-п-2.38 ж 

lolym —63850 7 1205.0 1.0 870 ns 90 13/2-# 09Ео05 ETD2009 IT=100 * 

1017, —73161 8 2.29 s 0.08 3/2*« 06 1972 В-=100 ж 

№ —78891 4 71 s 0.3 5/2*« 06 1970 В -100 ж 

10 Мо —83520.0 0.3 14.61 т 0.03 1/27 06 1941 В-=100 

101 Мо" —83506.5 0.3 13.497 0.009 226 пв7 3/27 06 1977 ІТ-100 

101 Мо" —83463.0 0.3 57.015 001 133 ns 70 5/2* 06 1977 IT-100 

01 Те —86345 24 14.22 m 0.01 9/2* 06 1941 В-=100 

101 Те" —86137 24 207.526 0.020 636 us8 1/2- 06 1964 ІТ-100 

1018 —87958.1 0.4 STABLE 5/2*« 06 1931 IS-17.06 2 

ІШ Ви" —87430.5 0.4 527.56 0.10 17.5 из 0.4 11/27 06 1974 ІТ-100 

IRh 87412 6 4.07 у 0.05 1/2- 06 18Sh09 Т 1948 £-100 

ІШ Rp" —87255 6 157.32 0.03 4.343 d 0.010 9/2*« 06 1944 €=92.80 25;IT=7.20 25 ж 

101ра 85432 5 8.47 h 0.06 5/2* 06 1948 B*-100 

101до 81334 5 11.1 m 0.3 9/2*« 06 1966 B*-100 * 

101 Ag" —81060 5 274.1 0.3 3.10 s 0.10 (1/2) * 06 1975 ІТ-100 ж 

lcd —75836.5 1.5 1.36 ш 0.05 5/2*« 06 18%07 J 1969 В+=100 

Vg 68545 12 15.1 s 11 (9/2*) | 0619Pal6 D 1988 B*=100;B* p<1.7 * 

Pg" —67910 40 640 40 MD 108 s 1/278 20Ho03 E 2019 BEIT? * 

$n —60310 300 2.22 8 0.05 (7/2*) 0719Ра16 TD 1994 B*-100;8* p-21.0 7 * 
*ЮВЬ T: average 1 1Ni01=31(+5-4) 95Lh04=32(5) ж 
*1015$г T : average 11Ni01=113(2) 86%а17=114(4) 83У/010-121(6) 87PfZX-104(15) ж 
ж101ү T : average 96Ме09=400(20) 86%а17=440(20) 83Wo10=500(50); others жж 
жоү T: 09Pe06=510(+76-67) 120001=480(+143-114) 93Ru01=279(9), outlier жж 
жү 1:07СҺ07-5/2 ж 
ж101үт T : symmetrized from 09Е005=860(+90-80); other 12Ka36=187(+49-38) ж 
xlÜÜüÜy" Е:;Е(13/2-)-724.98(10) keV from 051121 + 480(1) keV from 09Ео05 ж 
ж101үт І: 09Е005=129,164,204,230 and 480 gamma rays in а cascade to gs, the first жж 
ж101үт I: four in agreement with SF data of 051.021; other 12Ka36=128.0(0.5) and жж 
ж101үт I: 203.5(0.5) gamma rays іп а cascade (о gs, but limited statistics жж 
*!017г Т: average 190002=2.27(0.12) 72Th08-2.3(0.1) ж 
ж101 Zr 1:02Са37-3/2 жж 
xlÜINb — J:09Ch25-5/2 ж 
xl" Rh" Т: average 68Li08=4.39(0.08) 66Ar05=4.34(0.01) жж 
xlÜ"Rh" Т: 65Er04=4.43(0.06); Birge ratio=3.22 жж 
xl0lAg — J:other 14Ее01=9/2 ж 
ж101 До” Ју: 14Ее01-(1/2) ж 
*101 п Т: average 975204-14.9(1.2) 88Hu07=16(3) жж 
ЖО ІП” В: average 20Но03-608(57) 19Хи13=659(50) жж 
*!lSn Р: %В+р average 19Pal6=23.6(0.8) 121.008=22(1) 10St.A=20(1) жж 
x101 Sp J : from 10Da17 жж 

102Rb —37250 80 37 ms4 (47) 09 16Wal6 JD 1995 В-=100;В- п=65 22;B-2n ? ж 

125: —52160 70 69 ms6 0+ 09 1986 В-=100;В- п=5.5 15 ж 

102ү _61173 4 ж 360 ms40 (57) 09 17Br12 ID 1980 В-=100;8-п<2.6 * 

102үт —61070# 100# 100# 100# * 300 ms 100 (07,17) 09 1983 В-=100;В-п<2.6Т ? ж 

1027; —71581 9 2.01 $ 0.08 0+ 09 192002 Т 1970 В--100 

12Nb —76298.3 2.5 43 s 04 (4%) 09 1972 В-=100 

102%" —76204 8 94 7 MD 1.31 s 0.16 (1*) 0919Do02 T 1976 B--100; IT ? * 

102Мо —83561 8 11.3 m 0.2 0+ 09 1954 В-=100 

102Te —84573 9 * 5.28 8 0.15 1+ 09 1954 В-=100 

102Тст —84520# 50# 508 508 * 4.35 m 0.07 (47) 09 1954 B 7:100;IT ? * 

!"?Ru —89106.4 0.4 STABLE 0+ 09 1931 IS-31.55 14 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

12Rh —86783 6 207.0 4 1.5 27x 09 98Sh21 T 1941 B+=78 5:8 2225 

102 вр" —86642 6 140.73 0.09 3.742 у 0.010 6% 09 996114 J 1962 B ғ21001Т-0.233 24 

1024 —87903.0 0.4 STABLE >7.6Еу 0% 09 161616 T 1935 IS=1.02 1;2B+ 2 

102 Ag —82247 8 12.9 m 0.3 Site 09 1960 В+=100 

102 Ag" —82238 8 9.40 0.07 77 m 0.5 PS 09 1967 В+=51 5;IT=49 5 

10204 —79659.7 1.7 5.5 m 0.5 0+ 09 1969 В+ =100 

"m —70695 9, 23.3 8 041 (6+) 09 955701 J 1981 *=100;8* p=0.0093 13 

10251 64930 100 3.8 s 0.2 0+ 09 1994 В+ =100 

10251" —62910 100 2017 2 367 ns 8 (6+) 09981450 Е 1996 ІТ-100 

125 —51100# 4008 p? 


12Rb Т: ауегаве 15L004=37(10) 11Ni01=35(+15-8) 87PfZX-37(5) 

12Rb — D:other %В-п=18(8) іп 87PfZX 

102Sr Т: also 11Ni01=85(15) 

wy: J: direct B~ feeding of 4- and 5- levels in !°*Zr in 17Br12; 

102ү J: p5/2[422]n5/2[532], К-5- configuration from systematics 

102ү; Т : from 91Н102 for the high-spin В” decaying state 

юу D : from %B~ п=4.9 12, average 86ReZS=6.0(1.7) 96Ме09=4.0(1.5), 
102ү D: and by splitting equally between gs and isomer 

102үт J: direct В” feeding of !95г (0+) - see discussion in 91Н102; 

lozan J: p5/2[422]n5/2[532], K=0- configuration from systematics; other 
ІЮ2үт у; 07Ch07=(2,3) 

T : from 91Н102 for the low-spin В” decaying state 

102үт, D : from %В п=4.9 12, average 86ReZS=6.0(1.7) 96Ме09=4.0(1.5), 
102 үл», D: апа Бу splitting equally between gs and isomer 

102 МХ" T: average 190002=1.33(0.27) 76Ah06-1.3(0.2) 

102тет у: direct В- feeding of 7-4 and 5 levels and the lack of such to the 6+ 
102Тет |; levels in '?Ru in 70Hu02 and 69В116 

12Rh T: average 98Sh21=207.3(1.7) 61Hi06=206(3) 

102pq Т: 16Le16 (supersedes 13Le10) >8.8Ey, >7.6Ey for the first excited 
102ра Т: 0+ and 2+ states, апа > 14Ey for the second excited 2+ 

1254 Т:95Ға.А-4.6(1.4), supersedes 95Sc28=4.5(0.7) from the same group 
0251" Т; от 11Hi.A 


0386 —33160# 400# 26 ms11 3/2*8 15 151.004 TD 2010 В-=100;В-п ?;B-2n? 
1055  —472804 2008 53 ms10 5/2+# 15 1997 В-=100;В-п 2;B~2n? 
13ү  —58457 11 239 паз 12 5/2+# 0911301 Т 1994 В-=100;В- п=8.0 17 
1057: —67809 9 1.38 $ 0.07 (5/27) 09 09Ре06 TD 1987 . В-=100;В-п<1 
103Nb —75029 4 1.34 s 0.07 5/2*« 09 190002 T 1971 В-=100;В-п? 

03Мо —80954 9 67.5 s 1.5 3/2+ 09 09Ch09 J 1963 В--100 

103Te —84604 10 542 s 0.8 5/2+ 09 1957 В-=100 

103 Ви —87267.2 0.4 39.245 4 0.008 3/2+ 09 FGK204 Т 1945 f--100 

103 Ву" —87029.0 0.8 238.2 0.7 1.69 т 0.07 11/27 09 1964 IT-100 

!ORh —88031.7 2.3 STABLE 1/2-* | 09 1934 185-100 

IO Rh" —87991.9 2.3 39.753 0.006 56.114 т 0.009 7/2+ 09 1943 ІТ-100 

103ра —87457.0 0.9 16.991 а 0.019 5/2+ 09 1950 =100 

10349 84803 4 65.7 m 0.7 7/2** | 09 1954 B*-100 

103 Ag" —84669 4 134.45 0.04 5.7 s 03 1/2- 09 1962 IT-100 

103С4 —80651.6 1.8 7.3 т 0.1 5/2*« | 0918Yo07 J 1960 +=100 

103 —74632 9 6051 (9/2+) 09975204 T 1978  Bt=100 

lm" —74000 9 631.7 0.1 34 52 (1/2-) 09 1988 B*-671T-33 

10351 —67090# 1004 7.0 в 02 5/29% 09 1981 В+=100;В+р=1.2 1 
0355 —56670# 300% <49ns 5/2+# 15 135023 I 200 р? 


103ВЪ Т : symmetrized from 15L004=23(+13-9) 

103у T : average 1 1Ni01=234(+18-15) 09Pe06=260(+40-20) 96Ме09=230(20) 
wy Т: 96Lh04=190(50) 

103у D : %B~n average 09Ре06-8(2) 96Ме09=8(3) 

18Nb — J:09Ch25-5/2 

031" Б; other 20Н003-689(77) 


OR . 274508 5008 35# ms >550ns 18Shll IT 2018 В Ва 32а? 
1045г 437608 3008 50.6 ms4.2 0+ 15 151.004 T 1997 В-=100;В-а ?;B-2n? 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

Імү — 540804 2008 197 ms4 (0*,1*)& 15 09Ре06 D 1994 В =100;В ^ n=34 10;8 2n ? 

1047, —65718 9 920 ms28 0+ 07 09Ре06 TD 1990 В -100;B ^ n«l 

104 —71811.0 1.8 * 0.98 s 0.05 (57) 07 1976 В-=100;В- n=0.05 3 

104 М" —71801.2 1.9 9.8 26 MD* 49 s 0.3 (07,17) 07 FGK207 J 1971 В-=100;В- n=0.06 3 

104Mo —80344 9 60 s 2 0+ 07 1962 В-=100 

104 Те —82499 95 18.3 m 0.3 (37) 07 1956 В” =100 

104 Тест —82429 25 69.7 0.2 3.5 us 0.3 (57) 07 1981 ІТ-100 

104 Тс" - 82393 25 106.1 0.3 400 пв20 4% 07 1999 ІТ-100 

1Ru —88095.8 2.5 STABLE 0* 07 1931 IS=18.62 272p - ? 

IRh —86959.3 2.3 42.3 s 0.4 1* 07 1939 В- =99.55 10;B+=0.45 10 

I^^ Rh" —86830.3 2.3 128.9679 0.0005 4.34 m 0.03 9% 07 1939 IT=99.87 1;В-=0.13 1 

104Pd —89395.1 1.3 STABLE 0* 07 1935 ISz11.14 8 

ІМ Ав —85116 4 69.2 т 1.0 5*« 07 1955 B*=100 

104 Ag" —85109 4 6.90 0.22 33.5 ш 2.0 2% 07 1959 B*~100;IT<0.07 

104Cd —83968.4 1.7 57.7 m 1.0 0+ 07 1955 В+ =100 

0941 -76183 6 1.80 m 0.03 (5) 07 1977 B*-100 

61” —76090 6 93.48 0.10 15.7 $ 0.5 (3+) 0789Va05 D 1988 ІТ-80 5;8* 2205 

104Sn —71627 6 20.8 s 0.5 0* 07 1985 В+=100 

104Sb —59300# 100% 470 паз 130 07 96FaZZ TD 1995 Bt=?;B + p<7:p<7:a ? 

104Te 49630 320 <4 п 0+ 18Au04 D 2018 a=100 


10481 T : average 151.004=53(5) 11Ni01=43(+9-7) 

шү T : average 151.004=198(20) 11Ni01=197(4) 99Wa09=180(60); other 
104ү Т: 09Pe06=260(+60-50) 99Wa09=180(60) 

104Nb Т: average 19D002=0.97(0.10) 96Ме09=1.0(0.1) 82Ке05-0.99(0.07) 
104Nb Т: 76Ah06-0.8(0.2); other 80BaZL=0.91, no uncertainty quoted 
1м" D: %В` n other 83Еп03-0.71%, conflicting (not used) 

104 Те J: strong В feeding to 2+, 2- and 4+ levels in ^Ru; 

194 Те J: expected conf=p3/2[301] n3/2[411], K=3- 

104Тет у: E2 gamma to (3-) level (from Ensdf2007) 

104Ru T : Onu-BB to Ist exc. state : 13Ве09:>650Еу 12An08>190Ey 

104Sb T : symmetrized from 96FaZZ=440(+150-110), supersedes 955с28, 
104Sb T: 958c33=520(+180,-130) 

104 Sb D : Фр from 96FaZZ, supersedes 955с28<1% 

10^ Te T : from 19X106; other 18Au04<18 ns 





1955г —38190# 5004 39 ms5 5/29% 19 1997 В-=100;В-п ?;В-21? 
І5ү _50570# 400% 95 ms9 5/29 19 09Ре06 D 1994 --100:0-п<82:8 “21? 
1052: —61458 12 670 ms28 1/2+# 1909Ре06 TD 1992 В--100:8 “п<2 
195 М —69916 4 2.91 5 0.05 (5/25) 19 1984 . p-2100;87n-1.7 9 
105Mo —77331 9 36.3 s 0.8 (5/22) 19 1962 В-=100 

105Te 82290 40 7.64 т 0.06 (3/22) 19 1955 B-=100 

105Ви —85934.5 2.5 4.439 h 0.011 3/2% 19 1945 f--100 

15 Ву" —85913.9 25 20.606 0.014 340 ns 15 5/2* 19 1974 IT=100 

15ҚҺ —87851.3 2.5 35.341 h 0.019 7/2" 19 1945 В--100 

105Rh” —87721.6 25 129.742 0.004 42.8 s 0.3 1/2- 19 1950 — ІТ-100 

105ра —88417.9 11 STABLE 5/29% 19 1935 1$=22338 

105 ра" —87928.8 1.1 489.1 0.3 35.5 us 0.5 11/27 19 1970 ІТ-100 

15 Ар -87071 5 41.29 а 0.07 1/2-* 19 1939 B*-100 

105 Ag" —87046 5 25.468 0.016 7.23 m 0.16 7/2* 19 1969  IT-99.66 7;В+=0.34 7 
105Са —84333.8 1.4 55.5 m 0.4 5/29% 19 1950 В+=100 

105Са" —81816.2 1.5 2517.6 0.5 4.5 из 0.5 (21/2*) 19 1976 ІТ-100 

051  —79641 10 5.07 m 0.07 9/2** 19 1975 В+=100 

105" _78967 10 674.09 0.25 48 56 (1/2) 19 1975 IT~100;B+ ? 

155, —73338 4 32.7 $ 0.5 (5/25) 19 1981 B*=100;B* p=0.011 4 
155, —64015 22 1.12 s 0.16 (5/2%) 0596FaZZ T 1994  Bt=100;p<0.1;B tp? 
195Те 52810 300 633 пз 66 (7/2*) 06 065е08 Т 2006 а=100 


105ү T : symmetrized from 15L004=107(+6-9); others 11Ni01=83(+5-4) 

105ү Т: 09Pe06=160(+85-60) 

10577 Ј: 20Ur02=1/2+4, 1/2+[411] 

V5Cd J: also 18Үо07-5/2 

Jm" Б: other 20Но03-702(27) 

10550 T : from 96FaZZ, supersedes 955с28-1.30(0.15) (preliminary, the same group) 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

*!055Ь D : Фр from 051447<0.1% above 430 keV, disagrees with 96FaZZ,94Ti03 1% жж 
ж105Те T : average 061141-620(70) 065е08=700(+250-170) жж 
+105 Te J : favorite œ decay to the 171.7-keV state [7=(7/2+)] in !?! Sn жж 
165; . 343008 600% 21 ms8 0+ 15 151004 Т 2010 В-=100;В-п *5;B^ 2n? * 
106ү — —45790# 5008 75 ms6 2*8 1515Lo04 T 1997 В-=100;В-п ?;B-2n? * 
1067; —58750# 2008 179 ms6 0* 1515Lo04 T 1994 В-=100;В-п<7 * 
106Nb —66202.7 1.4 900 ms20 178 1514Lu07 J 1976 В-=100;В- п=4.5 3 * 
106Nb” —66100# 50# 100# 50# 1.20 8 0.06 (47) 20Hal4 TJ 1976 В--100; IT ? * 
106" —65997.9 1.5 204.8 0.5 820 ns 38 (3*) 141407 EJ 1999 ІТ-100 ж 
1% Мо —76128 9 8.73 $ 0.12 0+ 08 1969 В-=100 

106Тс —79776 12 35.6 $ 0.6 (1,2)(+#) 08 1965 В-=100 

16% —86323 5 371.8 а 0.18 0+ 08 1948 В” =100 

Rh —86363 5 30.07 8 0.35 1% 08 1947 В” -100 

106Rh” —86231 10 132 11 BD 131 m2 (6)* 08 1955 В” =100 

106Pd --89907.5 1.1 STABLE 0* 08 1935 IS=27.33 3 

16 До —86942 3 23.96 m 0.04 1% 08 1937 В+=100;В- 2 

106 Ag” —86852 3 89.66 0.07 8.28 d 0.02 6” 08 1938 B+=100;IT ? 

106С4 —871322 1.1 STABLE >1.1Zy 0* 08 16Bell T 1935 IS=1.245 22;2B* ? * 
106Tn —80608 12 6.2 m 0.1 Thx 08 1962 Bt=100 

1061" —80579 12 28.6 0.3 52 м 0.1 (27% 08 1966 В+ =100 

10651 —77354 5 1.92 т 0.08 0+ 08 1975 В+=100 

106Sb —66473 7 600 ms 200 (2*) 08 1981 В+=100 

065" —66370 7 103.5 0.3 226 ns 14 (4*) 08 995008 T 1998 ІТ-100 ж 
106Te —58220 100 78 us 11 0+ 08 16Са33 Т 1981 a=100 ж 
1067 —43300# 400# a? 
ж106$г T : symmetrized from 15L004=20(+8-7) жж 
жү T : average 15L004=82(+10-5) 15NiZZ-62(9); other 11Ni01=62(+25-14) жж 
«10677 T : average 15L004=175(7) 11Ni01=186(+1 1-10) ж 
x!0Nb Т: from 96Ме09 using 87 (t), predominantly from (һе low-spin 8” жж 
xlÜNb Т: decaying state жж 
ж106МЫ" Т: average 20На14-1.10(0.05) 09Ре06-1.24(0.02) 835Һ06-1.02(0.05); ж 
*106 М" Т: Birge ratio=3.2; contain contributions from the shorter gs жж 
ж106МЬ" T: average 12Ka36=660(+110-100) 99Ge01=840(40) ж 
ж106 Са T : for 2пи-є8 +, theoretically fastest channel; others 12Ве14:>210Еу жж 
*106Са Т: 02Т(04:>410Еу ж 
xlÜ Sp" Т: average 995008=232(21) 98Li50=220(20) жж 
ж106Те Т: average 16Ca33=70(+20-15) 05Ja03=85(+25-15) 94Ра11=60(+40-20) and ж 
*!0бТе Т: 815с17=60(+30-10) ж 
1075г —28250# 7008 25% ms >400ns 1/2+# 10 100h02 I 2010 B- Вп В 2n? 

107ү  - 419708 5008 33.5 паз 0.3 5/2*8 15 151004 T 1997 В-=100;В-п 2 8-2,2 ж 
1077: —54020# 3004 145.7 ms2.4 5/2+# 15 151004 T 1994 В-=100;В-п<23 ж 
Nb —63724 8 286 ms8 (5/2*) 08 19Kul6 TJ 1992 B~=100;B~ n=7.4 8 ж 
7 Мо —72545 9 3.5 s 0.5 (1/27)  0819Kul6 J 1972 В-=100 * 
197 Мо" —72480 9 65.4 0.2 445 ns 21 (5/2*) 0819Kul6 J 1976 IT-100 * 
107Te —78750 9 21.2 $ 0.2 (3/27) 0809Gull J 1965 В” -100 

107Тс” —78720 9 301 01 3.85 ps 0.05 (1/2+) 08 2007 IT=100 

1077! —78684 9 65.72 0.14 184 ns 3 (5/2*) 08 1974 ІТ-100 

107Ви —83863 9 3.75 т 0.05 (5/2)+ 08 1951 В-=100 

O7Rh —86864 12 21.7 m 0.4 7/2+ 08 1951 В =100 

107Rh” —86596 12 268.36 0.04 > 10 us 1/2- 08 1986 ІТ-100 

1074 —88372.7 1.2 6.5 Му0.3 5/2+ 08 1958 В” -100 

107ра" —88257.0 12 115.74 0.12 850 пз 100 1/2+ 08 1969 ІТ-100 

1074! —88158.1 1:2 214.6 0.3 21.3 8 0.5 11/27 08 1952 IT=100 

107 Ag -88406.7 2.4 STABLE 1/2-ж 08 1924 15-51.839 8 ж 
107 Ag" —88313.6 24 93.125 0.019 44.3 s 0.2 7/2% 08 1940 ІТ-100 

1074 —86990.3 157, 6.50 h 0.02 5/2%ж 08 1946 B*=100 ж 
UI  —83567 10 32.4 m 0.3 9/2*x 08 1949 B*=100 

1071" —82889 10 678.5 0.3 50.4 $ 0.6 1/27 08 1973 ІТ-100 ж 
10751 —78512 5 2.90 т 0.05 (5/2*) 08 1976 В+=100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

107Sb —70653 4 4.0 в 02 5/2+# 08 1994 В+=100 

107те —60660# 100# 3.22 ms 0.09 5/2+# 08 194002 Т 1979 а-70 30;В+ ?;В+р? ж 

107] —49430# 3008 20# us 5/2*8 a? 
ж107у T : other 11Һ101-41(--15-9) ж 
ж107 7х Т: average 15L004=150(3) 11Ni01=138(4); not used 09Ре06=150(+40-30) жж 
ж107МЬЫ Т: average 19Ku16=270(20) 151.004-280(20) 09Ре06-290(11) 96Me09=300(30) жж 
x07 Nb D : %В ^ n average 09Ре06-8(1) 96Ме09-6.0(1.5) ж 
ж107Мо Ј: 200102,19Ки16=1/2+, 1/24[411] жж 
ж107Мо" Т : average 06Р114-420(30) 99Ge01=470(30); others 20Ur02=600(150) ж 
*107Мо" Т: 76ChZD=238(7) ж 
ж107 Мо” J : 20Ur02,19Ku16=5/2+, 5/2-413) ж 
*!07де Ј: аіѕо I4Fe01-1/2 жж 
жоса J : also 18Yo07,13Y002-5/2 жж 
*107 п" Е: other 20Но03-663(22) жж 
ж077е Т: average 19Au02=3.6(0.2) 14Ра11=3.1(0.1) 795с22=3.6(+0.6-0.4) ж 

108ү - 367808 600% 30 ms5 6-% 15 151004 Т 2010 В--100;8-һ2 8-2,2 ж 

1087, - 509508 400% 78.5 шв2.0 0+ 15 1997 В-=100;В-п? 

10877" —48880# 400# 2074.5 0.8 540 ns 30 (6+) 15 12Ka36 T 2011 IT=100 * 

108Nb —59545 8 201 ms4 (27) 1520Hal4 Т 1994 В-=100;8- п=6.3 5;B-2n ? ж 

108 М" —59378 8 166.6 0.5 109 ns2 6-# 15 12Ka36 DT 2012 IT-100 

108Mo —70749 9 1.105 s 0.010 0+ 08 09Ре06 TD 1972 В-=100;В-п<0.5 ж 

108Te —75923 9 5.17 8 0.07 (2)* 08 1970 В--100 

108 ри —83661 9 4.55 т 0.05 0+ 08 1955 В-=100 

108Rh —85031 14 16.8 s 0.5 1+ 08 1955 В-=100 

108 рр” —84917 12 115 18 мр 6.0 m 0.3 (5%) 08 1969 В-=100 

108ра —89524.2 1.1 STABLE 0+ 08 1935 15-26.46 9 

10840 —87606.8 2.4 2.382 m 0.011 1%» 08 1937 В-=97.15 20;В+=2.85 20 

108 Дот —87497.3 2.4 109.466 0.007 439 у9 6+* 08 185009 Т 1969 В+=91.3 9:IT=8.7 9 * 

108С4 —89252.4 1.1 STABLE >410Py 0+ 08 956е14 Т 1935 IS=0.888 11;28+ ? 

108In  —84120 9 580 m12 Thx 08 1949 B*-100 

081” — 84090 9 29.75 0.05 39.6 m 0.7 2%» 08 1955 В+=100 

108$ 82070 5 10.30 т 0.08 0+ 08 1968 В+=100 

1085, —72445 5 74 s 0.3 (4*) 08 1976 В+=100 

108Te —65782 5 2.1 $ 0.1 0+ 08 85102 D 1974 В+=51 4;0:=49 4; 

В+р=2.4 10,8% &<0.065 

І8І _52770# 100% 26.4 плз 0.8 1*4 08 19Au02 TD 1991 01299.50 21;р=0.50 21; 

BY *B*p? 

108 Хе —42630 380 72 us35 0+ 18Au04 TD 2018 а-100 ж 
ж108ү Т: other 11Ni01=25(+66-10) ж 
x07," T : symmetrized from 12Ka36=536(+26-25); other 115011=620(150) жж 
x!8Nb T: average 20На14=186(8) 15L004=195(6) 09Ре06-210(5) ж 
ж108 Nb D : %B~n other 20На14=18(11) жж 
*108 Мо T: average 09Ре06-1.110(0.011) 951002-1.090(0.020) жж 
*108 Ao” Т: average 185Һ09-448(27) 04Sh04=438(9) жж 
*108 Хе T : average 19Х106=30(+57-12) 18Au04=58(+106-23) жж 

109ү _32480# 700# 25 155 5/2+# 16151004 Т 2010 В-=100;В-п 29 8-2,2 

1097; - 457308 5004 56 ms3 5/2+# 16 1997 В-=100;В-п ?;B-2n? 

109Nb 56690 430 106.9 ms4.9 3/2-4 16151004 Т 1994 В--100;8-п-31 5 ж 

ЫЫ» —56380 430 312.5 0.4 115 ns 8 7/2*8  1612Ka36 T 2011 ІТ-100 * 

09° Мо —66659 11 700 ms 14 (1/2*) 1609Ре06 TD 1992 В-=100;В- п=1.3 6 * 

19 Мо" —66589 11 69.7 0.5 210 ns 60 5/2+# 1612Ка36 ET 2012 ІТ-100 * 

109Тс —74283 10 905 ms21 (5/2*) 1619бо02 T 1976 В-=100;В- n=0.08 2 * 

10Ru —80738 9 344 s 02 (5/2*) | 16 1967 В-=100 

10°" —80642 9 96.14 0.15 680 ns 30 (5/2-) 16 1976 ІТ-100 

10 вр —84999 4 80.8 $ 0.7 7/2: 16 1972 В-=100 

1098" —84773 4 225.873 0.019 1.66 us 0.04 3/2* 16 1987 IT-100 

19ра —87606.5 1.1 13.59 h 0.12 5/2* 16 1937 В -100 

109рд" —87493.1 1.1 113.4000 0.0014 380 пз 50 1/2* 16 1978 IT-100 

109рап —87417.5 1.1 188.9903 0.0010 4.703 m 0.009 11/27 16 1957 IT=100 


030001-72 


Chinese Physics C Vol. 45, No. 3 (2021) 030001 





Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
10 Ag —88719.4 1.3 STABLE 1/27 x 16 1924 IS=48.161 8 ж 
10? Ag" —88631.4 1:3 88.0337 0.0010 39.79 s 0.21 7/29 16 1967 ІТ-100 
10Cd —88504.3 1.5 461.3 405 5/2%ж 16 FGK209 T 1950 €=100 ж 
lO Cq" —88444.7 1.5 59.60 0.07 11.8 us 1.6 1/2* 16 1956 IT-100 
1 Cd" —88041.2 1.5 463.10 0.11 10.6 ив0.4 11/27 16 1964 ІТ-100 
10Tn 86490 4 4.159 h 0.010 9/2*x 16 1948 B*-100 Ж 
1091" —85840 4 649.79 0.10 1.34 m 0.06 1/27 16 1966 IT=100 ж 
1091" - 84388 4 2101.86 0.11 210.0 ms0.9 19/2" 16 1963 IT=100[gs=100,m=0] ж 
109Sn —82630 8 18.1 m 0.2 5/2*x 16 1966 B*-100 * 
1095} —76251 5 17.2 s 05 5/29% 16 1976 В+=100 
109Те —67715 4 44 $ 02 (5/27) 16 1967 B * —96.1 13;0=3.9 13; * 
Bt p=9.4 31;B* a<0.0049 
109] — 57673 7 92.8 и0.8 (1/2*,3/2*) 16 1984 р=99.986 4;0:=0.014 4 ж 
10°Xe —46170 300 13 ms2 (7/2*) 16 2006 a~100;B* *:B* p? 
xÜ?Nb Т: ауегаве 15L004=110(6) 11Ni01=100(+9-8); other 09Ре06=130(20) жж 
*0№ — р:%В- п other 09Pe06<15 conflicting жж 
ж109М№М"  T:symmetrized from 12Ka36=114(+8-7); other 11У/а03-150(30) жж 
x Nb" J: from 11Wa03, based оп conf=p7/2[413],K=7/2+ and oblate shape жж 
*109 Мо Т: others 151.004=700(+40-60), 92Ау02-530(60) ж 
x!9Mo Ј: 20Ur02=1/2+4, 1/2+[411] ж 
*109 Мо” Т: symmetrized from 12Ka36=194(+76-49) ж 
x! Мо” J: 20Ur02=5/24, 5/24[413] жж 
*109Тс T: average 190002=870(70) 09Ре06=1040(110) 96Ме09=820(100) 92PeZX-870(40) ж 
*109 Тс T: 69WiZX=930(30) 90A143=900(100) жж 
*!09де 1:50С126,371а01-1/2 ж 
жоса J : also 18Yo07,13Y002-5/2 жж 
x? 1:58Ма43,59Ма19-9/2 ж 
*109 п” Е: other 20Но03=651(27) жж 
*109 пи Е : other 20Но03=2098(11) ж 
x09 Sn J : 87Eb01=5/2, but in conflict with 74Но17-7/2 жж 
ж109] T : other (not used) 19Х106=89.3(6.0) жж 
107; - 42220% 500% 37.5 ms2.0 or 12151004 T 1997 В-=100;В-п 2;В-2п ? 
Пом —52310 840 * 75 ms 57% 12 20На14 TD 1994 В” -100 8 n=40 8;В 2n ? 
NONb™ —52210# 840# 100# 50# * 94 ms9 2*8 1220Hal4 TD 2020 B -100;IT ?;B 7 n-40 8; * 
B^ 2n? 
П0Мо —64536 24 292 ms7 0* 1215Lo04 T 1992 В-=100;В-п=2.07 
П0Тс —71035 9 900 ms 13 (25,3%) 12 1976 В-=100;В- n=0.04 2 
Поры —80073 9 12.04 $ 0.17 or 12 1970 В-=100 
Пор —82829 18 * 3.35 s 0.12 (1*) 12 1963 В” =100 
Пор" —82610# 150# 220# 150# Ж 28.5 $ 1.3 (6+) 12 1969 В-=100 
Пора —88330.9 0.6 STABLE :>290Еу 0+ 12 161е16 Т 1935 IS=11.72 9:28 - ? * 
110 Ag -87457.3 1.3 24.56 s 0.11 1+x 12 1937 В-=100;==0.30 6 
П0Ао” —87456.2 1.3 1112 0.016 660 ns 40 2- 12 1975 ІТ-100 
1049" —87339.7 1.3 117.59 0.05 249.863 а 0.024 6% 12 FGK209 Т 1938 В =98.67 8;IT=1.33 8 
поса —90348.0 0.4 STABLE 0* 12 1925 IS=12.470 61 
Поры 86470 12 4.92 h 0.08 Thx 12 1939 В+ =100 
Пот" —86408 12 62.08 0.04 69.1 т 0.5 2% 12 1962 +=100 
110Sn —85842 14 4.154 h 0.004 0* 12 1965 €=100 
Sb —77450 6 23.6 s 0.3 (37%) 12 1972 В+=100 
П0Те —72230 7 18.6 8 0.8 0+ 12 1977 В+ =100;@ ? 
1107 —60470 60 664 ms24 (17) 12 1977 B* 283 4;0=17 4;В+р=11 3; 
Bt о=1.13 
110Xe —51920 100 93 ms3 0+ 12 1981 о-64 35;В+=36 35;B ^ p ? 
xlÜNb Т: 20На14 В — үй) gated on gamma's depopulating 5+ and 6+ levels; жж 
жЖПОМЫ Т: others 15L004=82(2) 11Ni01=86(6) 11Wa26-81(6), 75(9) ж 
*!!0Nb Т: 96Ме09-170(20) both for the gs and isomer жж 
xl Nb р: %В-п from 96Ме09 includes both gs and isomer жж 
x!0Nb” Т: 20На14 beta-gamma time gated on gamma depopulating 2+ following жж 
xHOND" Т: 110Zr->110Nb->110Mo decay; only low spin levels are populated жж 
*lÜNb" р:%В-п from 96Ме09 includes both gs and isomer жж 
жПОра Т: 16Lel6 supersedes 13Le10 жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

117г —36480# 6004 24.0 ms0.5 5/2+# 15 151004 T 2010 В-=100;В-п ?;B-2n? 

!!Nb —48960# 300% 54 ms2 3/248 15 1997 В-=100;В-п ?;B-2n? 

11Мо —59940 13 193.6 ms4.4 1/2+# 15 151004 T 1994 В-=100;В-п<12 * 

!!! Mo" —59840# 508 100% 508 ~ 200 ms 7/2 38 15 2011 B^ -100;87n? 

1те -69025 11 350 ms 11 5/2*# 0909Ре06 T 1988 В-=100;В- n=0.85 20 ж 

!Ru —76785 10 2.12 s 0.07 5/2* 09 1971 В-=100 

!Rh —82304 7 П s1 (7/2!) 09 1975 В -100 

ШІРд —85985.9 0.7 23.56 m 0.09 5/2: 09 15Kr07 Т 1937 В-=100 * 

ИТРа" —85813.7 0.7 172.18 0.08 5.563 В 0.013 11/27 0915Кі07 TD 1952 IT=76.8 108 - 223.2 10 

ІШАс -88215.4 1.5 7.433 4 0.010 1/27» 09 16Со01 Т 1937 В--100 ж 

111 Ag" —88155.6 1.5 59.82 0.04 64.8 s 0.8 7/2* 09 1957 IT-99.3 2;B~ =0.7 2 

Иса —892522 0.4 STABLE 1/2*« 09 1925 15-12.795 12 * 

11Са" —88856.0 0.4 396214 0.021 48.50 m 0.09 11/2-* 09 1945 ІТ-100 ж 

Ир 88392 3 2.8048 4 0.0001 9/2*« | 09FGK209 T 1947 £-100 

11" —87855 3 536.99 0.07 77 m02 1/2- 09 1966 ІТ-100 

1151 —85939 5 35.3 m 0.6 7/2% 09 1949 B*-100 

1150" —85684 5 254.71 0.04 12.5 us 1.0 1/2* 09 1972  IT-100 

1156 —80837 9 75 s 1 (5/25) 09 1972 f*-100 

11те 73587 6 26.2 s 0.6 (5/2) 09055524 T 1967 B*=100;B* p=? ж 

ИН 64954 5 2.5 $ 02 5/29% 09 1977 В“ғг100;0/ғ-0.088 9;B * p ? ж 

Xe —54520# 120# 740 ms 200 5/2+# 0912Са03 D 1979 В+=89.6 1.9;0=10.4 1.9; 

Вр? 

Cs —42900# 200# 1# us 3/2%% р? 
ж Мо Т: ауегаве 15L004=196(5) 11Ки16=186(9); other 09Ре06=200(+41-36) жж 
жШІТе T : other 96Ме09=290(20), supersedes 88Ре13=300(30) ж 
xllPd Т: ауегаве 15Kr07=23.6(0.1) 77Kr14=23.4(0.2) ж 
xlliAg Т: ауегаве 16Co01=7.423(0.013) 74Во18=7.450(0.017) ж 
жиса J: also 13Yo02=1/2 жж 
xliiCd"  J:also 13Үо02-11/2 жж 
жПІТе T : others (not used) 67Ka01=19.0(7) 67Во41-19.5(5), outliers жж 
xl D : Фа from 78Ro19 жж 

122, —32420# 7008 43 ms21 0+ 15 151.004 Т 2010 В-=100;В-п ?;B-2n? * 

'2Nb —44070# 3004 38 ms2 pU 1515Lo04 T 1997 В- =100;В-п ?;B~ 2n? * 

12Мо —57480# 200% 125 ms5 0+ 15 151.004 T 1994 В-=100;В-һ? 

12те —65259 6 323 56 (2+) 15 151.004 T 1990 В-=100;В-п=1.52 ж 

12тет —64907 6 352.3 0.7 150 ns 17 1510Brl5 T 2010 IT-100 * 

12Ви —75631 10 1.75 $ 0.07 or 15 1970 В -100 

!PRh —79730 40 34 804 (17) 15991401 T 1972 В-=100 * 

126" —79390 60 340 70 вр 6.73 8 015 (6+) 15 991801 T 1987 В-=100 * 

12ра —86321 Я 21.04 h 0.17 0+ 15 1951 В-=100 

112 Ag —86583.7 2.4 3.130 h 0.008 2-* 15 1938 В-=100 

12Са —90574.86 0.25 STABLE 0+ 15 1925 IS=24.109 7 

12ү 87990 4 14.88 m 0.15 1** 15 1947 B*-624;B--384 

1121" - 87833 4 156.592 0.025 20.67 m 0.08 4% 15 1953 ІТ-100 

12р" —87639 4 350.80 0.05 690 пз 50 (7)* 15 1976 ІТ-100 

121” —87376 4 613.82 0.06 2.81 ив0.03 8* 15 1976 IT-100 

1251 —88655.05 0.29 ЗТАВЕЕ 0+ 15 1927 15-0.97 1;2B* ? 

1256 —81599 18 53.5 8 0.6 (3%) 15 1959 B*-100 

125" —80773 18 825.9 0.4 536 пз 22 (87) 15 1976 ІП-100 

12те --77568 8 2.0 т 0.2 0* 15 1976 B*-100 

1127 — —67063 10 3.34 s 0.08 НЕ 15 788019 D 1977 B*+=100;a@~0.0012; * 

B* p=0.88 10;8 + &-0.104 12 

!?Xe —60026 8 27 $ 0.8 0+ 15 1978 В+=98.8 8;0=1.2 8;Втр ? ж 

1265 —46420# 120% 490 us 30 1*4 15 1994 рғ100;4<0.26 
ж127т T : symmetrized from 15L004=30(+30-10) жж 
*!2Nb Т: other 11Ni01=33(+9-6) same group жж 
жП?Тс D : %В п from 99Wa09=1.5(0.2), supersedes 96Ме09--2.6(0.5); other 09Ре06-4(1) жж 
жП?Тс T : others 09Ре06=290(11); 99Wa09=290(20), supersedes 96Ме09=230(20) жж 
жП?Те" Е:12Ка36-93.1(0.5) keV and 259.2(0.5) keV gamma rays in cascade to gs жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J" Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

10те"  T:from 10Br15=150(17); other 12Ka36=218(+60-43) ж 

I?Rh T : 99Lh01=3.45(0.37) supersedes 91/011-2.1(0.3), 88Ay02=3.8(0.6) same group ж 

126" Т: supersedes 88Ау02=6.8(0.2) of the same group жж 

112Xe D : 960 symmetrized from 94Ра11=0.8(+1.1-0.5); other 78Ко19--0.84 ж 

137г - 263408 3008 15% ms 2550 ns 3/2* 18Sh11 IT 2018 B^ *5B^n* 2n? 

ИЗМЬ —40210# 400# 32 ms4 3/27% 15 1997 В-=100;В-п ?;В 2n? 

ИЗМо —52650# 300 80 ms2 5/2+# 15 1994 В =100;В п ? 

ИЗТе 62812 3 152 ms8 5/2+# 15 1992 B~=100;B~ n=2.1 3 

'3T om —62698 3 114.4 0.5 527 ns 16 5/2-# 1512Ка36 Т 2010 IT=100 * 

ИЗВи —71870 40 800 ms50 (1/27) 10 1988 В--100 

ИЗВи" - 71740 50 131 33 510 ms30 (7/22) | 1098Kul7 Е 1998 В-=?Т=? * 

ПЗВ —78767 7 2.80 s 0.12 (7/2*) | 1093Pell J 1971 В -100 

'3pq - 83590 7 93 s 5 (5/2*) 10 1954 В” =100 

зра” —83509 7 81.1 0.3 300 тп 100 (9/27) 10 1993 IT=100 

13Ag —87027 17 5.37 h 0.05 1/2-ж 10 1949 В--100 

ИЗАз” —86984 17 43.50 0.10 68.7 s 1.6 7/2% 10 1958 ІТ-647; 8” =36 7 

'BCd —89043.29 0.24 8.04 Py 0.05 1/2%ж 10 1925 15-12.2277;8 “-100 ж 

ИЗСа" —88779.75 0.24 263.54 0.03 13.89 у 0.11 11/27* 1011Ko01 TD 1965 В” =99.9036 19; Ж 
ІТ-0.0964 19 

ИЗш ——89367.12 0.19 STABLE 9/2*x 10 1934 15=4.281 52 

ИЗши" —88975.42 0.19 391.699 0.003 1.6579 h 0.0004 1/27* 10 1939 ІТ-100 ж 

1351 —88328.1 1.6 115.08 4 0.04 1/2%ж 10 FGK209 T 1939 В+=100 

1351" —88250.7 1.6 77.389 0.019 21.4 ш 0.4 7/2%ж 10 1961 IT=91.1 23;8+=8.9 23 

1356 - 84417 17 6.67 т 0.07 5/2+ 10 1958 В+ =100 

И3Те —78347 28 1.7 м 0.2 (7/22) 10 1974 В+=100 

!IBp - 71120 8 6.6 8 02 5/2*# 10 1977 %-100;0-3.310е-55 B * a ? 

ИЗХе —62204 7 2.74 s 0.08 5/2+# 1085102 D 1973 В +100;0=?;В+р=7 4; * 
В+ a~0.007 4 

ИЗХе" —61800 7 403.6 1.4 6.9 us 0.3 (11/27) 13Pr01 ЕТ] 2013 ІТ-100 

13С$ —51765 9 16.94 us 0.09 (3/2+) 1516Н016 T 1984 p=100 * 

ИЗВа —39710# 300# 30# ms 5/2+# р 3;0? 

HTC" Т: symmetrized from 12Ка36=526(+16-15); other 10Br15=500(100) жж 

!IDRu" Б: above the 98-keV level and below 164-keV level жж 

иза T : from 07Be61-8.037(0.005,stat)(0.05,syst); жж 

изса T: other (recent) 09Da03-8.00(0.11)(syt 0.24) outweighed ж 

1BCq 1: also 13Үо02-1/2 жж 

13Са"  T:average 11Ко01=13.97(0.13) 72Wal 1=14.6(0.5) 65Е102=13.6(0.2) ж 

ИЗСа”" Ј: also 13Yo02=11/2 жж 

ИЗ" Т: from Ensdf2010-99.476(0.023) m жж 

изхе D : %a=0.0024-0.0204 from estimated limit for the reduced width іп 857102; жж 

13%е р: %ß*p and %В+ а derived from B* p/a@=605(35) and жж 

ИЗХе D: Btp/B* a=500-1500 іп 857102 жж 

BC T : average 16Но16-16.9(0.1) (>10000 events) 15Wa02=17.1(0.2) (18000 events) жж 

'4Nb —34960# 500# 17 ms5 2-8 15 2010 В-=100;В-п ?;B-2n? 

14Мо —49680# 300# 58 ms2 0+ 15 1997 В-=100;В-п? 

П4Тс —58600 430 io 121 ms9 5*4 1215Lo04 T 1994 В -100 8 -п=1.3 4 ж 

И4 Тест —58437 13 160 430 MD* 90 ms20 pU 12 11Ri01 TD 2011 B-2:100;IT ?;В- п=1.3 4 ж 

14Ви —70221 4 540 ms 30 0+ 12 06М007 T 1991 B^ =100;В-п ?;B~ 2n ? * 

ПАВ —75710 70 io 1.85 s 0.05 17 12 1988 В” -100 

Пав" —75510# 170% 2008 1504 ж 1.85 8 0.05 (T) 12 1987 В-=100 

!^pd —83490 7 2.42 т 0.06 0+ 12 1958 В” -100 

!^Ag —84931 5 4.6 8 04 1t 12 1958 В” =100 

14 Ag" —84732 5 198.9 1.0 1.50 ms 0.05 (6+) 12 90Ре10 TED1990 ІТ-100 ж 

14Са —90014.93 0.28 STABLE >92Ру 0+ 1295Gel4 Т 1925 IS=28.754 81;2B~ ? 

!^]y —88569.8 0.3 71.9 $ 0.1 1% 12 1937 В” =99.50 15;В+=0.50 15 

1141" —88379.5 0.3 190.2682 0.0008 49.51 4 0.01 55x 12 1939 IT=96.75 248 * 23.25 24 

!^m" —88067.9 0.3 501.948 0.003 43.1 ms0.6 8 12 1958 IT=100[gs=0,m=100] 

145 —90559.735 0.029 STABLE 0+ 12 1927 15=0.66 1 

145" —87472.37 0.08 3087.37 0.07 733 ns 14 7- 12 1980 ІТ-100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
1456 —84497 20 3.49 m 0.03 3% 12 1959 B*=100 
145" —84002 20 495.5 0.7 219 из 12 (87) 12 1973 IT=100 
!^Te —81890 24 15.2 m 0.7 0+ 12 1968 В+=100 
14] —72639 20 2.01 $ 0.15 1+ 12 20Ау05 TD 1977 В+=100;В+р ?;07.7е-9# 
14" —72373 20 265.9 0.5 6.2 s 0.5 (7) 12 1995 В+=?Т=? 
!^Xe —67086 11 10.0 s 04 0* 12 1977 B*=100 
П4С5 —54690 90 570 ms20 (17) 12 1978 B =100;01=0.018 6; 
B* р=8.7 13:8 “а-0.193 
!^Ba —45910 100 460 паз 125 0+ 1216Ca33 Т 1995 B *7:100;B * p220 10;a=0.9 3; 
12C «0.0034 


*!4To T: average 151.004=120(10) 11Ео01-110(20) 99Wa09=150(30) 

жП4Тс T: other: 06Мо07=91(+62-35) probably mixture of gs and isomer 

xH Tc D : %В п from 99Wa09, value in a mixture of gs and isomer 

xI^Tc" р:%В-п from 99Wa09, value in a mixture of gs and isomer 

xl^Ru Т: ауегаве 06Мо07=510(+69-65) 921005-520(60) 91Le09=570(50) 
xl^Ag" Е: 34.5(0.5), 43.9(0.5), 47.4(0.5), 73.1(0.5) in a cascade to gs in 90Ре10 
xH4T Т: average 20Ау05-1.89(0.23) 77Kil 1=2.1(0.2) 
xp 1: from M3 to (4-) following by E2 to (2)- following by E1 to 1+ 
x! Ba T : average 16Ca33=380(+190-110) 97Ja122430(4-300-150) 





!^Np —30880# 5004 23 ms8 3/24 15 2010 В =100;В-п *:;B-2n? 
И5Мо —44550# 400# 45.5 ms2.0 3/2+# 15 2010 = B- =100;B~n *;B-2n? 
USTe —55800# 2004 78 ms2 5/2+# 15 1994 = В-=100;В-п? 

15Ви —66105 25 318 ms 19 (1/27) 2 1992 В-=100;В-п? 

15 ру" —66110 90 82 6 76 56 (7/27) 12 10Ки25 ЕТ) 2010 ІТ= 358-2? 

I^Rh 74229 7 1.03 $3 (7/22) | 1292PeZX Т 1988 В-=100;В-п? 

П5ра —80426 14 25 82 (1/2)+ 0 1958 В-=100 

Прат —80337 14 89.21 0.16 50 $3 8/27) 0 1987 --92.0201Т-8.020 
Sag —84983 18 20.0 m 0.5 1/2- 12 1949 В-=100 

15 Аз” —84942 18 41.16 0.10 18.0 s 0.7 7/2* 12 1958 --79.032Т-21.03 
15Са -88084.5 0.7 53.46 h 0.05 1/2t* 12 1939 f--100 

!5cq" —87903.5 0.9 181.0 0.5 44.56 d 024 11/2-* 12 1959 — B-z100:T ? 

St  —89536357 0.012 441 Ty25 9/29% 12 1924 15=95.719 52;В-=100 
И5 р —89200.113 0.021 336.244 0.017 4.486 h 0.004 1/2-* 12 1961 IT=95.0 7;B- 25.0 7 
155, —90033.846 0.015 STABLE 1/2*x 12 1927 18=0.34 1 

15$" —89421.04 0.04 612.81 0.04 3.26 us 0.08 7/2* 12 1967  IT-100 

15$ —89320.21 0.12 713.64 0.12 159 us1 11/272 1 1958 ІТ-100 

1556 —87003 16 32.1 m 0.3 5/2* 12 1958 | f*-100 

Ssh" —84207 16 2796.26 0.09 159 ns3 (19/2- 12 197 IT-100 

5те 82063 28 * 5.8 т 0.2 7/2+ 12 1961 В+=100 

USTe” —82053 30 10 6 * 6.7 т 0.4 (1/2*) | 1274Ch51 Е 1974 B* 7:100;IT ? 

115Te” —81783 28 280.05 0.20 7.5 ив02 11/27 12 1972 IT=100 

151 —76338 29 1.3 ш 0.2 5/2+#_ 12 1969 +=100 

15Хе —68657 12 18 $3 (5/27) 12 1969 +=100;8 + p=0.34 6 
156% —59700# 100# 14 s 0.8 9/2+# 12 1978 В+=100;В+р==0.07 
!^5Ba —48920# 200# 450 ms 50 5/2+# | 12977312 D 1997 B*=100;B* p>15 
x!I5Ry” Е: 20 keV above the 61.7-keV level in 10Ku25 
x!DRh Т: average 92PeZX=1.04(0.03) 88Ay01=0.99(0.05) 
x! 5Cd J: also 13Үо02-1/2 
жП5Са"  J:also 13Үо02-11/2 
жП5Те” E: less than 20 keV in 74Ch51 
ж15Хе Т: ауегаве 71Но07-18(4) 69Ha03-19(5) 

ИбМЬ —25230# 300% 12% ms »550ns 178 185811 I 2018 В 5B-n*:;B-2n? 
И6Мо —41210# 5004 32 ms4 ot 15 2010 = B- =100;B~n ?;B-2n ? 
léTc —51210# 300# 57 ms3 2%% 15 1997 B^ =100;В-п ?;B~ 2n ? 
N6Ru —64069 4 204 ms6 ot 15 1994 ф--1000-,? 

"Rh —70740 70 ж 685 ms 39 1* 1006Mo07 TD 1970 В-=100;В-п<2.1 
16у" —70540# 170# 200# 150# * 570 ms 50 (67) 10 01%а04 Т 1987 В =100;В 7 п<2.1 
П6ра —79831 7 11.8 $ 0.4 or 10 1970 В-=100 

N6ag —82543 3 3.83 т 0.08 (07) 1009Ba52 TJ 1958 В--100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 

















Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

П6дрт —82495 3 47.90 0.10 20 51 (37) 10 05Ва94 TJD 2005 В-=93 4;IT=7 4 

116 др” —82413 3 129.80 0.22 9.3 s 0.3 (67) 10 05Ва94 TJD 1970 В -9241T-84 

116Cd 88712.49 0.16 26.9 Еу0.9 0+ 1020BaA Т 1925 IS=7.512 54;2В- 2100 * 

бт — —88249.76 0.22 14.10 s 0.03 1+ 1013Wr01 D 1937 В =100;2=0.0237 43 ж 

1161" —88122.49 0.22 127.267 0.006 54.29 т 0.17 5*x 10 1945 B--100 

16m" —87960.10 0.22 289.660 0.006 2.18 s 0.04 87 10 1950 IT=100[gs=0,m=100] 

165, —91525.98 0.10 STABLE 0+ 10 1922 15=14.54 9 

165" —89160.00 0.10 2365.975 0.021 348 ns 19 a 10 1964 IT=100 

16$ —87978.82 0.20 3547.16 0.17 833 ns 30 107 10 1978 ІТ-100 

1656 —86822 5 15.8 m 0.8 3% 10 1949 В+ =100 

165" —86728 5 93.99 0.05 194 ns 4 1% 10 1976 ІТ-100 

165" —86440 40 390 40 BD 60.3 m 0.6 87 10 1949 В+ =100 

16те —85264 24 2.49 h 0.04 0+ 10 1958 B*-100 

1167 — —77420 80 2.91 s 0.15 1+ 10 1976 B*-100 

Hep" — 76990 80 430.4 0.5 3.27 us0.16 (77) 10 1990 ІТ-100 

HéXe —73047 13 59 82 or 10 1969 B*=100 

166% —62040# 100# ж 700 840 (1+) 10 77Во28 D 1975 В+=100;В+р=0.28 7; * 

В+ a=0.049 25 
116С$т —61940# 120# 100% 60# ж 3.85 8 0113 (7%) 10 1975 В+=100;В+р=0.44 7; ж 
B* a=0.0034 23 

П6ра —54380# 200# 1.3 $ 0.2 or 10 1997 B*=100;B* p=3 1 

‘era —40050# 320# 10# ms 10 В" ?;В^р?;р? ж 
x!óRh T : average 06Мо07=688(+52-50) 88Ау02-680(60) жж 
*l'ÓóRh р: %B~n from 06М007, а mixture of gs and isomer жж 
*!6Rh” р: %B~n from 06М007, a mixture of gs and isomer жж 
xllóAg T : from 09Ва52-230(5) s жж 
ж16Са T : value for 2у-В В; others (тесеп)18Ва44=26.3(0.1,5(а0)(+1.1-1.2,5уѕ0) жж 
xl'óéCd Т: 17Ar01=27.4(0.4,stat)(1.8,syst) 15Bal 1=28.7(1.3) (evaluation) ж 
xHóIn D : Pe average 13Wr01=0.0246(44stat)(39syst) 98Bh04=0.0227(0.0063) ж 
xH6In Т: also 13Wr01=14.9(0.8) жж 
*116С$ р: %B* p from 77B028; Ensdf2010=2.8(0.7)% in error жж 
*ж16С5" р: Втр average 77B028=0.66(0.13) 78 а07-0.36(0.08)%; Birge ratio=1.97 жж 
*!16С$"" р: %В а average 780а07=0.008(0.002)% and 0.0022(0.0010), from жж 
*l'éCs" р: %B*p=0.44(0.07) and B* p/B* &:—200(80) іп 85Ti02; жж 
ж16Сз" р: Birge ratio=2.6 жж 
*léCs" Ју: direct B+ feedings to 6+ and 8+ levels in !!9Хе іп 80Ма16 жж 
16га. T : estimate for B * decay; no p decay within 20 us-20 ms жж 

17Мо —35690# 500% 22 ms5 3/2%% 15 2010 В-=100;В-п ?5;B^ 2n? 

17те —48140# 400# 44.5 ms3.0 5/2*8 15 1997 В -100;B^n 5;B 2n? 

"Ru —59490 430 151 ms3 3/2%% 15 1994 В =100;В-п? 

17Ви" —59310 430 185.0 0.4 2.49 из 0.06 7/278 15 2012 IT-100 * 

IURh —68897 9 421 ms30 7/2** | 1106Mo07 TD 1991 В-=100;В-п<7.6 * 

ИТЕ" —68576 9 321.2 1.0 138 ns 17 3/2*8 13La25 ET 2013 ІТ-100 

pq —76424 7 4.3 в 03 (3/27) 11 040104 J 1968 В =100 

П7ра" —76221 7 203.3 0.3 19.1 ms0.7 (9/27) 11040104 J 1990 ІТ-100 

ШТ Ас —82182 14 73.6 s 14 1/24 1 1958 В -100 * 

117 Ag" —82153 14 28.6 0.2 5.34 s 0.05 7/29 1 1990 В” -94.0 15;IT=6.0 15 ж 

"7Cd -86418.4 1.0 2.503 В 0.005 1/2%ж 11 196109 Т 1939 В” -100 ж 

17Са" —86282.0 1.0 136.4 0.2 3.441 В 0.009 1/27% 11196109 T 1966 В” -100 ж 

!7[p —88943 3 43.2 m 0.3 9/2%ж 1 1937 В” -100 

Ip" —88628 5 315.303 0.011 116.2 m 0.3 1/27ж 1 1940 В -52.9 1511-4741 15 

1751 —90397.7 0.5 STABLE 1/2*« — 1120YoA J 1923 IS=7.68 7 

175" —90083.1 0.5 314.58 0.04 13.939 d 0.024 11/27» 1220ҮоА J 1950 ІТ-100 ж 

175" —87991.3 0.6 2406.4 0.4 1.75 us 0.07 (19/2*) 1 1979 ІТ-100 

1756 —88640 8 2.97 h 0.02 5/2%ж 11210а02 Т 1947 В+=100 

1755" —85509 8 3130.76 0.19 355 из 17 (25/2) 1 1970 ІТ-100 

1755" —85409 8 3230.7 0.2 290 ns 5 (23/25) 1 1987 IT-100 

"Te —85096 13 62 m2 1/25 1 1958 B*=100;e=75 1;е" 2251 

117Te™ —84800 13 296.1 0.5 103 ms3 (11/27) 1199М030)1 1963 ІТ-100 

17] —80439 26 2.22 т 0.04 (5/2)* 1 1969 В+ =100;е*=77 

17Хе —74185 10 61 s 2 5/2%ж 1190NeZY J 1969 В+=100;В+р=0.0029 6 * 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
117Cs —66490 60 m 8.4 s 06 9/2+# 11 1972 В+ =100 
Ios" —66340# 1004 1504 804 * 6.5 8 04 3/27% 11 1978 В =100 
1765" —66440 80 50 50 R=? spmix 
17Ва —57460 250 1.75 8 0.07 (3/27) 1197112 D 1977 В+=100;В+р=13 3; ж 
В+ а-0.024 8 
Иа —46270# 200# 21.7 ms 1.8 (3/2*)  1111Li28 TJ 2001 pz:100;8* ?;В+р? * 
17рат поп — exist ЕМ 10 ms5 (9/27) 11015002 I * 
xl"Ru"  T:symmetrized from 12Ka36=2.487(+0.058-0.055); other 12LaZT=2.0(0.3) жж 
x!Rh Т: average 06Мо07=394(+47-43) 91Ре10-440(40) жж 
x! Ag — T:symmetrized from 72.8(42.0-0.7) жж 
xl Ag”  J:E3to 1/2-# жж 
ж17Са 1:13Үо02-1/2 жж 
жШса" 1:13Ү002-11/2 жж 
ж175п" Т: ауегаве 160010=13.9100.03) 14Un01=14.00 (0.05) 03Ро21-13.98 (0.07) жж 
ж Хе — J:90NeZY-5/2 жж 
*17Ва р: %В+р from 971412. B*p/B* 02350-1200 from 857102 yields ж 
жЖШВа р: %В+0=0.011%-0.037% жж 
xlULa Т: average 11Li28=20.1(2.5) 01Ма69-24(3) 01S002=22(5) ж 
*И7ра” I: reported іп 015002 with E=121(10) keV, but not confirmed іп 111428 жж 
И8Мо —32370# 500# 21 ms6 0+ 15 151.004 ТЮ 2015 В-=100;В-п ?;B-2n? * 
И8Те —43290# 400# 30 ms4 27% 15 2010 В-=100;В-п ?;В- 2n? 
И8Ви —57000# 200# 99 ms3 ot 15 1994 В-=100;В-п? 
И8ВЬ —64887 24 * 282 ms9 1*# 06 151004 Т 1994 В-=100;В- n=3.1 14 ж 
Паһ" —64690# 1508 2008 1504 * 310 ms30 6-8 06 001018 T 1994 В-=100ЯТ ?;B~n=3.1 14 * 
П8рд —75388.4 2.5 1.9 $ 0.1 0+ 06 1969 В” -100 
И8Аз —79553.8 2.5 3.76 8 0.15 (27) 95 93Ја03 J 1967 В -100 
118 До” —79508.0 2.5 45.79 0.09 => 0.1 us (1,2) 95937403 J 1989 ІТ-100 
118 Ag” —79426.2 2.5 127.63 0.10 2.0 8 02 (5+) 95 FGK208 JD 1971 В-=59 3;IT=41 3 * 
18 Ag? —79274.4 2.5 279.37 0.20 ~0.1 us (3+) 95 931403 ТЈ 1989 ІТ-100 
П8С4а —86702 20 50.3 m 0.2 0* 95 1961 В-=100 
И8 п 87228 8 * 5.0 s 0.5 1* 95 1949 B-2100 
Ир” 871304 508 1004 50% * 4.364 m 0.007 Sk 9594ILA Т 1964 В” -100 
Ир” - 869908 50% 240% 50# 8.5 з 03 8 x 95 1969 IT=98.6 3[gs=0,m=98.6]; ж 
В -1.43 
П8ӛр —91652.8 0.5 STABLE 0* 95 1924 IS=24.22 9 
1850" —89077.9 0.5 2574.91 0.04 230 пз 10 Js 95 1961 IT-100 
185" —88544.7 0.5 3108.06 0.22 2.52 us 0.06 (10*) 95 11Ео15 J 1973 ІТ-100 
1856 - 87996 3 3.6 m 0.1 Н 95 1947 В+ =100 
18$" —87945 3 50.814 0.021 20.6 Us 0.6 3% 95 1975 ІТ-100 ж 
18$" —87746 5 250 6 BD 5.01 h 0.03 8* 9521Da02 Т 1947 B*-100 * 
118Te —87691 8 6.00 d 0.02 0* 95 1948 €=100 
18] - 80971 20 137 m 0.5 (2- 95 1957 B*-100 
И —80782 20 188.8 0.7 8.5 m 0.5 (77) 9503Mo36 E 1968 B^ 7:100;IT ? * 
И8Хе —78079 3.8 т 0.9 0+ 95 1965 В+ =100 
118Cs —68409 3 Е 14 s 2 2% 95 1969 B*=100;B* p=0.021 14; ж 
В” a=0.0012 5 
18 Су" _68310# 60# 100% боя ж 17 83 (T) 9593Be46 J 1972 B*=100;B* p=0.021 14; 
В+ a=0.0012 5 
118Cs* —68404 2 5 4 R<0.1 spmix 
И8Ва —62200# 200# 52 s 0.2 0+ 06977412 T 1997 В+=100 
Ира —49620# 300# 2008 ms Г Bt *:B*p? 
*!8Мо — T:symmetrized from 15L004=19(+7-4) жж 
«ИЗ ВЫ T : average 15L004=285(10) 06Мо07-266(--22-21) from В” (t); probably contain жж 
xH5Rh T: contributions from both the low- and high-spin В” decaying states жж 
x!I8Rh J: direct B~ feeding to 0+ state in !!8Р4 іп 06WalO жж 
xH8Rh D : %B~n from 06М007, probably a mixture of gs and isomer жж 
x!I8Rh” Т: from В — y(t) using 575-keV gamma ray, depopulating the 4+ жж 
xl'SRh" Т: level in !5Pd, іп 001018; most-likely dominated by the жж 
*H5Rh" Т: high-spin f^ decaying state жж 
*lI8Rh” у: direct B~ feeding to 6- level in !5Pd іп 06Wal0 жж 
*!I8Rh” р: %В-п from 06М007, probably а mixture of gs and isomer жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

xli'5Ag" /:127.6-КеУ gamma-ray ЕЗ to (2-) жж 
ждо" Р”: from Ig(127keV,! 5 Ag)/Ig(48 КеУ,!!8С4)-0.124(0.015) іп 73FoZF ж 
xH8In^ Е: 138.2(0.5) keV above !!5In" жж 
x!Ii5Sb"  J:E2to 1+ жж 
жП85Ы T: average 21Da02=5.18(0.05) 74Са06-5.00(0.02) 72Ра13-5.11(0.06) ж 
жь" Т: 68Ki06-5.15(0.05) 67На27-4.96(0.02); Birge ratio-2.68 ж 
ёр" Е: from a least-squares fit to level scheme of 03Мо36 жж 
x! IBCs D : from %B* p=0.042(6), 687 a=0.0024(4) for mixture of gs and isomer жж 

П9Мо —26580# 3008 12% ms >550ns 3/2+# 18511 I 2018 B- *5B^n*;B 2n? 

П9Тс —40170# 5004 22 ms3 5/2*8 15 2010 В-=100;В-п ?;B-2n? 

Ru —52080# 3008 69.5 ms2.0 3/27% 15 1997 В-=100;В-п ?5;B^ 2n? 

ПЭ Ви" —51850# 3004 227.1 0.7 384 ns 22 15 2012 ІТ-100 ж 

Rh —62823 9 190 ms6 7/28 09 151004 T 1994 В” -2100;B ^ n=6.4 16 

pq —71407 8 920 ms 80 3/2*# 09 06М007 TD 1991 B^ -100;87n? * 

Эра" _71110# 1508 300% 1504 З# ms 11/273 IT ?5;B- ? 

П9Ао —78646 15 *& 6.0 s 0.5 1/27% 09 1975 В-=100 

119 Ag™ _78626# 25# 20# 20# *& 2.1 $ 0.1 7/29% 09 1975 В-=100 * 

119Cd —83980 40 2.69 т 0.02 1/2%ж 0913Yo02 J 1961 В” =100 

ПӘса” —83830 40 146.54 0.11 2.20 m 0.02 11/27» | 0913Yo02 J 1974 В” =100 

Tn —87699 7 2.4 m 0.1 9/2*x 09 1949 В” =100 

ИЭш” . 87388 7 311.37 0.03 18.0 m 0.3 1/27* 09 76Sc30 D 1973 В =97.4 4;IT=2.6 4 ж 

19" 87045 7 654.27 0.07 130 ns 15 (3/25 09 1974 ІТ-100 

9” —85042 7 2656.9 1.8 265 ns 10 (25/2*)  0920Bi06 T 2002 ІТ-100 ж 

1951 —90065.0 0.7 STABLE 1/2%ж 09 1925 15-8.59 4 

1951” —89975.5 0.7 89.531 0.013 293.1 d 0.7 1/27% | 0920YoA J 1950 ІТ-100 

1951! —87938.0 1.2 2127.0 1.0 9.6 из 1.2 (19/2%) 09 1992 ІТ-100 

1951? —87696.0 0.8 2369.0 0.3 96 ns9 23/2* 161803 ETJ 2016 ІТ-100 

1956 —89476 7 38.19 h 0.22 5/2%ж 09 1947 є=100 

195" —86922 7 2553.6 0.3 130 пв3 19/2- 09911002 J 1991 ІТ-100 

195" - 86634 7 2841.7 0.4 835 ms 81 25/21 09 19М118 ЕТ 1979 ІТ-100 ж 

П9Те —87183 7 16.05 В 0.05 1/27*= 09 1948 B*=100;e=97.94 5; 

e*-2.06 5 
П9Тет —86922 7 260.96 0.05 4.70 d 0.04 11/27» 09 1960 B*=100;€=99.59 4; 
e*=0.41 4 

1191 —83778 22 19.1 m 0.4 5/2* 09 1954 В+=100;е+=51 4;==49 4 

П9Хе 78794 10 5.8 т 0.3 5/2*« | 0990NeZY J 1965 B*=100;e+=79 5;е-21 5 * 

!9Cs —72305 14 * 43.0 s 02 9/2%ж 09 75Но09 D 1969 В+=100;В+ a<2e-6 

ПӘС” —72260# 308 50% 30# Ж 30.4 $ 0.1 3/2% 09 1978 В+ =100 

198% —72289 9 16 11 В=0.50 0.25 spmix 

П9Ва 64590 200 5.4 s 03 (5/2*) 09 1974 B*=100;B* p=25 2 

Иа 550208 300# Ш s 11/2-# Bt? 

ПӘСе —43820# 500# 200# ms 5/2+# В+ ?;В+р? 
x!PRu"  T:symmetrized from 12Ka36=383(+22-21) жж 
жПМӘРА Т: average 06Мо07-918(111) 91Pe04=920(130) ж 
x! Ао”  E:estimated from 7/2+ levels in ПЗАз=43 keV ! ^Ag-41 keV and жж 
x! Аз” Б: !7Ag-28 keV жж 
xl?Ip" р”: ФТ symmetrized from 765с30=2.5(+0.5-0.3); other 61G106~5 жж 
x!Ü?In? Т: average 20В106-270(11) 02Lu15=240(25) ж 
*!19Sb” Т: average 19М118=776(181) 79Sh03=850(90) жж 
жП95 Е: based оп 19Mil8=2799(30) keV and known states іп !!9$п see 8714106; жж 
x!Ü?Sb" В: other Ensdf2009=x keV above 2841.7(0.4)-keV level, conflicting жж 
жП95 Ј: from 871406 жж 
жШӘХе — J:90NeZY-5/2 ж 

120Te —35000# 500# 21 ms5 3% 17 2010 В-=100;В-п ?;B-2n? 

PORu —49720# 4004 45 ms2 0+ 17 2010 В-=100;В-п? 

PORh —58620# 200# 129.6 ms 4.2 8# 17 151004 T 1994 B^ -100;B^n«9.3;B 2n? * 

PORK” —58460# 200# 157.2 0.7 295 ns 16 6# 1712Ka36 ETD2012 ІТ-100 * 

І0р4 —70279.6 2.3 492 ms33 or 17 06Мо07 TD 1993 В-=100;В-п<0.7 

120Ag —75652 4 * 1.52 s 0.07 4(+) 02 12Ва58 TJ 1971 В-=100;В-п<0.003 ж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

POAg" —75650# 50# 0st 508 * 940 ms 100 (07,17) 12Ba58 TJD 2012 В-=?Т ?;B-n? 

120 Ag” —75449 4 203.2 0.2 384 ms22 7(7) 02 12Ва58 ЕЈР 1971 ІТ=68 10;8 =32 10;В-п? 

20Cd —83957 4 50.80 $ 0.21 0+ 02 1973 В-=100 

Pop] — —85730 40 * 3.08 s 0.08 Lt 02 1958 В-=100 

20" —85680# 50# 50# 60# *& 46.2 s 0.8 5+ 02 1960 В -100 

1201" - 854308 2004 300% 2004 *& 47.3 s 0.5 8 * 02 1960 В” =100 

1295 —91097.7 0.9 STABLE 0* 02 1926 15-32.589 

12551" —88616.1 0.9 2481.63 0.06 11.8 и0.5 s 02 1960 ІТ-100 

12051" —88195.5 0.9 2902.22 0.22 6.26 из0.11 10+ 02FGK128 J 1987 ІТ-100 

105 —88417 T Ж 15.89 m 0.04 1% 02 1937 В+=100 

1205" —88420# 100# ой 1004 ж 5.76 4 0.02 87 02 1958 В+=100 

1205" —88339 7 78.16 0.05 246 ns2 (3+) 02 1976 ІТ-100 

1205,» —86090# 1008 23288 100% 400 пв8 13+ 02 1983 ІТ-100 

0те - 89362.2 1.8 STABLE >1.6Zy 0+ 0218AD3 T 1936 IS-0.09 1:28 * ? 

1207 — —83747 15 81.67 m 0.18 2- 02 06РҺ01 T 1957 B*-100 

00р" — —83674 15 72.61 0.09 242 ns 5 3+ 02 11Мо27 TJ 1974 ІТ-100 

Pop — —83430 150 320 150 BD 53 m4 (77) 02 1967 В+=100 

120Xe 82172 12 46.0 т 0.6 0+ 02 06Ph01 Т 1965 В+=100 

12066 —73889 10 Ж 60.4 s 0.6 2+* 02 06Ph01 T 1969 В+=100;В+ a<2.0e-5 4; 

B* p<Te-6 3 
20Cs" _73790# 60# 100# 60# * 57 $6 (T) 02 75Но09 D 1977 В+=100;В+ a<2.0e-5 4; * 
B*p«Te-63 

120Cs* —73884 9 5 4 R<0.1 spmix 

20Ва —68890 300 24 s 2 0* 0292Xu04 T 1974 В+=100 

POpa —57570# 3004 2.8 8 02 17% 02 1984 В+=100;В+р=? 

120Ce —49730# 500# 2508 ms 0* Bt *:B*p? 
x"?Rh Т: average 15L004=131(5) 06Мо07=136(+14-13)) 04Wa26-120(10) ж 
ж ОВ р: %В п from 20Sh.A<8.9(0.4); other 06Мо07<5.4 жж 
x"?Rh" Е: 12Ka36=59.1(0.5) and 98.1(0.5) gamma rays іп a cascade to gs жж 
жов"  T:symmetrized from 12Ka36=294(+16-15) ж 
ж20Ао T : others 83Re05=1.25(0.03) 71Ғо22-1.17(0.05) not used (outliers) жж 
*x20Ag — D:90f-n from 83Re05 жж 
*120 Ао” Т: average 12Ва58-440(50) 03Wal3=400(30) 71Е022=320(40) ж 
ж120 До”: 203 keV ЕЗ gamma-ray to 4(+) жж 
ж1205р" Ј: 67.2-keV gamma-ray depopulating transition E2 to 8+ жж 
ж205 Е: 2328.3(0.6) keV above |705" жж 
x120] T : average 06РҺ01-82.1(0.6) 00Но19-81.7(0.2) 65Ап05-81.0(0.6) ж 
*120 рт Т: ауегаге 11Мо27=244(5) 74Ми10=228(15) ж 
*120С5 T : average 06Ph01=60.0(7) 93А103-60(2) 77Ge03=64(3) 69Ch18=61.3(1.4) жж 
*20Cs р: %В+а and ФВ?р are for both the gs and isomer іп 75Но09 жж 
ж20сұ” р : %B+a and ФВ?р are for both the gs and isomer in 75Но09 жж 

ІШ Тс —31540# 5004 22 ms6 5/2*8 15 2015 В-=100;В-п ?;B-2n? 

PIRu —446208 4004 29 ms2 3/2+# 15 2010 В-=100;В-п ?;В- 2n? 

PIRh —56250 620 74 ms4 7/28 1015Lo04 T 1994 В-=100;В-п> ж 

Plpq —66182 3 290 тз1 3/27% 10 151004 T 1994 B~=100;B~ n<0.8 ж 

Plpg" —66047 3 135.5 0.5 460 ns 90 7/2*# 1012Ка36 ETD2007 ІТ-100 * 

01ра" —66022 14 160 14 460 ns 90 11/278 12Ka36 ETD2007 ІТ-100 ж 

ІШ Ag —74403 12 * 777 паз 10 7/29% 1083Ее05 D 1982 В-=100;В- п=0.080 13 ж 

121 Ав” _74383# 23% 208 208 * 200# ms 1/278 B- XIT ?; та? 

PlCq —81073.8 1.9 13.5 $ 0.3 3/2*» 1013Yo02 J 1965 В -100 

Ploq" —80858.9 1.9 214.86 0.15 83 s 0.8 1/27 1013Yo02 J 1982 В” =100 

11ү 85835 27 23.1 $ 0.6 9/2*x 10 1960 В” =100 

Pig" - 85521 27 313.68 0.07 3.88 m 0.10 1/27ж 10 1974 В” -98.821Т-1.22 

Ри —83290# 100# 2550# 100# 7.3 us2 (25/2*) 20В106 TDJ 2002 ІТ-100 ж 

2151 —89196.6 1.0 27.03 h 0.04 3/2*» 10 1948 B =100 

1215р” —89190.3 1.0 6.31 0.06 43.9 у 0.5 11/2-* 10 1962 IT=77.6 20;В-=22.4 20 

2151" —87197.9 1.0 1998.68 0.13 5.3 ив0.5 19/2+ 10 161503 Е 1995 ІТ-100 ж 

2151? —86974.6 1.0 2222.0 0.2 520 ns 50 23/2* 161503 EJT 2012 ІТ-100 ж 

121514 —86362.7 1.0 2833.9 0.2 167 ns25 27/27 10 161503 ЕЈ 1995 ІТ-100 ж 

Pl$b —89599.2 2.5 STABLE 5/2%ж 10 1922 15-57.215 

2155" —86848 17 2751 17 179 изб (25/2*) 1009Ма02 EJ 2008 ІТ-100 ж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

1те 88543 26 19.31 а 0.07 1/27 10 19Јо03 Т 1939 B*=100 ж 

121 Te” —88249 26 293.974 0.022 164.7 d 0.5 11/27 10 19Јо03 T 1940 IT=88.6 11;8^ 211.4 11 * 

121] — —86246 5 2.12 h 0.01 5/2%ж 10 1950 B*-100 

Вт 83869 5. 2376.9 0.4 9.0 us 1.4 21/29% 10 1982 ІТ-100 

ІШ Хе —82481 10 40.1 m 2.0 5/2%ж 1090NeZY 7 1952 В+=100 ж 

0165 —77102 14 155 $4 3/2*« 10 1969 B*=100 

Plos" —77034 14 68.5 0.3 122 $3 9/2*x 1091Ge02 D 1981 B ^ 5:83;ITz:17 

Ся —77056 16 46 8 R=2 spmix 

PlBa —70740 140 29.7 $ 1.5 5/2*« 1075В011 D 1975 B*=100;B* p=0.02 1 * 

Ila —62190# 300# 5.3 s 0.2 11/2-# 10 1988 B*=100;B* p? 

PlCe —52690# 400# 11 $ 0.1 5/2(+#) 10 1997 В+=100;В+р=1 

101рг —41550# 500# 12 ms5 (3/2)(+#) 10 2005 рғ2100 ж 
xP!Rh Т: ауегаве 15L004=76(5) 20Sh.A=71(7) ж 
x*PIRh р: %В-п from 20Sh.A>11.5(0.6) жж 
ж121ра T : other 06Мо07=285(24) жж 
xPlpd"  T:symmetrized from 12Ka36=460(+85-92) assuming two isomers іп a cascade; жж 
xPlpd" Т: other 12LaZT=630(50) assuming a single-decaying isomer жж 
xPlpd"  T:symmetrizedfrom 12Ka36=463(+83-94) assuming two isomers in а cascade; жж 
*121ра"  E:xkeV above ?! Pd", with х<50 keV estimated by nubase жж 
ж121 Ag T : average 06Мо07=661(+75-72) 83Re05=780(10); others 82Fo10=720(100) жж 
xPlAg Т: 95Fel2-1043(80) ж 
Paces (a T : others (not used) 10Re01=17(2)us 02Lu15=350(50)ns жж 
ж1215п" В: froma least-squares fit to the level scheme іп 161503 жж 
xP!Sn" Е: from а least-squares fit to the level scheme іп 161503 жж 
*!lSn? Е: from а least-squares fit to the level scheme in 161503; other жж 
*!215п4 Б: 2832.7(0.5) from a least-squares fit to the level scheme in 12As05 жж 
xPlSb" В: х keV above the 2721.6(0.4) level with x<60 іп 081003 жж 
xPlTe Т: average 191003-19.38(0.03) 08Еа01=19.2 (0.1) 95$130=19.16(0.05); ж 
*!?!Те T: Birge ratio=2.8 жж 
xP'Te" — T:average 19Jo03=165.1(0.7) 08Еа01=164.2 (0.8) ж 
xPlXe — J:90NeZY-5/2 жж 
ж121Ва J : 88Wel4=5/2 жж 
xl pr T : symmetrized from 05Во19=10(+6-3) жж 

02те —26310# 300# 13# ms >550ns Ия 18511 I 2018 B^ Вп В 2n? 

2Ru —417808 500# 25 msl 0+ 15 2010 В-=100;В-п ?;B-2n? 

122Rh —51880# 300# 51 ms6 77% 13 151004 T 1997 В-=100;В-п<3.9;В-21? ж 

1226" —51610# 300# 271.0 0.7 830 пз 120 4H 1312Ka36 ETD2012 1Т=100 * 

12pq - 64616 20 193 ms5 0+ 14 151004 T 1994 В =100;B~ n<2.5 ж 

ag —71110 40 * 529 ms13 (37) 07 1978 В-=100;В- п=0.186 10 * 

122 Ag" —71030# 60# 80# 50# * 550 ms 50 (17) 07 2000 B~=100;IT ?;В-п=? * 

122 Ag” —710304 60# 80# 50# * 200 паз 50 (9-) 07 957201 D 2000 B~=100;IT %В-һ? * 

122 AgP —70940# 60# 171# 50# 6.3 us1.0 (1+) 131411 TJE 2013 ІТ-100 ж 

2Cd -80612.4 2.3 5.24 s 0.03 0+ 07 1973 В-=100 

12%) —83570 50 * 1.5 $ 0.3 1* 07 1963 В -100 

Ug" 835304 804 40# 60# % 10.3 s 06 5*« 07 1979 В” -100 

12210" - 83280 130 290 140 BD 10.8 s 04 87 07 1979 В” =100 

12251 —89940.0 2.4 STABLE 0* 07 1928 15-4.63 3:28” ? ж 

1225р" —87531.0 2.4 2409.03 0.04 7.5 ив0.9 T 07 1979 IT=100 

1225р" —87174.5 2.4 2765.5 0.3 62 us3 10+ 07 141504 ЕЈ 1992 ІТ-100 ж 

1225р” —85218.8 2.4 4721.2 0.3 139 пв9 157 141504 EJT 2012 ІТ-100 ж 

12256 —88334.2 2.5 2.7238 а 0.0002 27x 07 1939 В =97.59 128 ^ 22.41 12 

1225" —88272.8 2.5 61.4131 0.0005 1.86 Us 0.08 3% 07 1962 ІТ-100 

1225" —88196.7 2.5 137.4726 0.0008 530 ив30 5+ 07 1963 ІТ-100 

1225,» —88170.6 2.5 163.5591 0.0017 4.191 т 0.003 8 07 1947 ІТ-100 

122Te —90313.3 1.4 STABLE 0* 07 1932 ISz2.55 12 

1227 —86079 5, 3.63 т 0.06 1+ 07 12At01 D 1950 В+=100;е+=78 2;==22 2 ж 

2p — —85764 5 314.9 0.4 193.3 ns 0.9 77 07 19Мо28 TJ 2004 ІТ-100 

22 и 85700 5 379.4 0.5 79.1 из 1.2 7 07 19Мо28 Т] 2004 ІТ-100 

1227P —85685 D 394.1 0.5 78.2 ив0.4 (8*) 07 19Мо28 TJ 2004 ІТ-100 

224 _85635 5 444.1 0.5 146.5 ns 1.2 8 07 19Мо28 Т) 2004 ІТ-100 

122Хе —85355 11 20.4 h 0.1 0* 07 1952 £-100 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

1220 —78140 30 2118 8 019 pw 07 75Но09 D 1969 *z2100;B * a<2e-7 

1226" —78090 30 45.87 0.12 >l us 3+ 07 1987 ІТ=100 

12268! —78005 9 140 30 мр 3.70 m 0.11 87* 07 1969 B*-100 

12268? —78010 30 127.07 0.16 360 ms20 a 07 1969 IT=100 

122Cs* —78130 30 14 7 К = 0.10 0.05 spmix 

122Ва —74609 28 1.95 m 0.15 0* 07 1974 B*-100 

1274 —64540# 300 8.6 8 0.5 (17) 07 1984 B*=100;B* p=? ж 

122Се —57870# 400# 28 s 0* 07 2005 Bt *:B*p? 

122Pr —44780# 500# 500# ms Bt *:B*p? 
*122 ВВ D : %В п from 20Sh.A<3.87(6) жж 
xI?Rh" Е: 12Ka36=63.9(0.5) апа 207.1(0.5) gamma rays in a cascade to gs ж 
xI?Rh"  T:symmetrized from 12Ka36=820(+130-110) жж 
x"?pd Т: ауегаве 15L004=195(5) 06М007=175(16) жж 
#12 Ag D : %В ^ n from 83Re05, probably includes gs and isomers жж 
ж122др" р: В-п was observed by 00Kr18, but it was not quantified жж 
*122 Ag” J: direct В” decay feeding of 8- level in |22С4 іп 957201; жж 
*122 Аз” J: 00Кг18=9 from hfs ж 
*!22AoP Е:91-КеУ above ?Ag" in 131,211 ж 
*122 п T : Onu-BB 18No01>13 Ty жж 
ж1225п" Б: from а least-squares fit to the level scheme of 141504; other жж 
x?Sn" Б: 2765.3(0.4) from a least-squares fit to the level scheme of 124505 жж 
x?Sn" Т: other 17Ki09=60.8(+8.3-7.0) ж 
*1225 п? Т: average 141504=134(12) 12As05=146(15) жж 
*!2SnP Е: froma least-squares fit to the level scheme іп 141504; other жж 
*!2SnP E: 4720.2(0.45) from a least-squares fit to the level scheme іп 12As05 жж 
ж122] Т: others 12At01=4.15(+0.30-0.25) for 1221553 and жж 
ж122] T: 3.13(+0.15-0.13) for 1221752 ж 
*122 а J : significant direct В+ feeding to 2+ in ?Ba in 92М013 жж 

23Ви —36550# 500# 19 ms2 3/2+# 15 2010 В-=100;В-п ?;В- 2n? 

3Rh —49190# 400# 42 ms4 7/2*8 15 205ҺА D 2010 В-=100;В-п>24;В-21? 

P3pq —60430 790 108 ms 1 3/27% 15 14SmZZ TD 1994 В -100;B ^ n=10 6 * 

P3pg" —60330# 7908 100% 50# 100# ms 11/2-#  1519Ch24 ID 2019 В-=100; IT ? 

123 Ag -69570 30 294 ms5 (7/2*)* 1706М007 TD 1976 В-=100;В- п=0.56 5 * 

123 Ag" —69510 30 59.5 0.5 100# ms (1/27) 19Ch24 Е 2019 В -1000 7,2 ж 

123 Ag” _68120# 30# 1450# 14# 202 ns 20 17 131а11 ETD2013 ІТ-100 ж 

123 дер —68100 30 1472.8 0.8 393 пѕ 16 (17/27) 17131811 ET 2009 IT-100 * 

123Са —77414.2 23 2.10 s 0.02 3/2*» 0413Yo02 J 1983 В -100 

123Са" —77271 3 143 4 1.82 s 0.03 11/27» 04 13Үо02 J 1986 B^ -uT? 

23%) 83429 20 6.17 s 0.05 9/2*x 04 1960 В” =100 

P3" —83102 20 327.21 0.04 47.4 s 04 1/27ж 04 1960 В” -100 

P3" - 81351 20 2078.1 0.6 1.4 us0.2 (17/2-) 045с42 ETJ 2004 ІТ-100 ж 

1233In? —81326# 24# 2103# 148 > 100 us (21/27) 1010Ее0і EJT 2010 ІТ-100 ж 

12351 —87814.7 2.5 129.2 d 0.4 11/27» 04 1948 В-=100 

12351" —87790.1 2.5 24.6 0.4 40.06 m 0.01 3/2% 04 1948 В” -100 

12351" —85869.8 2.5 1944.90 0.12 7.4 us2.6 19/2* 04 161803 ЕТ 1992 ІТ-100 

12351? —85662.0 2.5 2152.66 0.19 6 us 23/2* 04 161803 ЕТ 1994 ІТ-100 

1235,4 —85102.2 25 2712.47 0.21 34 из 27/27 04 161503 ЕЈ 1994 ІТ-100 

2356 —89222.9 1.4 STABLE 7/2%ж 04 1922 15=42.79 5 

12355" —86985.1 1.4 2237.8 0.3 214 ns3 19/27 09Wa02 ETJ 2005 IT=100 ж 

1235! —86609.5 1.5 2613.4 0.4 65 usl 23/2* 09Wa02 ETJ 2007 IT-100 * 

03те  —89171.0 1.4 STABLE >2Ру 1/2*« 04034102. T 1932 15-0.893;е-100 

123Тет —88923.5 1.4 247.47 0.04 119.2 401 11/27 04 1951 ІТ-100 

123 —87943 4 13.2232 h 0.0015 5/2*x 04 FGK209 T 1949 p*-100 

123Хе —85248 10 2.08 h 0.02 1/2%ж 04 90NeZY J 1952 B*=100 ж 

23Хе" —85063 10 185.18 0.11 5.49 us 0.26 7/27 04 1981 ІТ-100 

3Cs —81044 12 5.88 т 0.03 1/2%ж 04 1954 В+=100 

123С5" —80888 12 156.27 0.05 1.64 8 012 11/27 04 1972 ІТ-100 ж 

123С$" - 80792 13 252 6 114 пв5 (9/2*) 04 GAul27 E 2000 ІТ-100 ж 

133Cs* - 81037 13 7 4 R«0.1 spmix 

23Ва —75655 12 2.7 т 0.4 5/2tx 04 1962 B*-100 * 

P3Bgam —75534 12 120.95 0.08 830 ns 60 1/2*8 04 1991 ІТ-100 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

103га —68650# 200# 17 83 11/74 04 1978 B*-100 

123Се 602904 3008 3.8 s 02 (5/2)(+#) 04 1984 B*=100;B* p=? 

103рг —50230# 400# 8004 ms 3/2%% В+ ?;В+р? 
x3pPd Т: їот151.004=108(1); others 06Мо07=174(+38-34) 14$8mZZ-170(449-52) ж 
*3Ag Ј: 00Kr18=(7/2), 59/2; hfs comparison to 107,107m A g жж 
*ж123Аз Р”: %В-п average 06М007=1.0(0.5) 93Ru01=0.55(0.05) 14TeZ Y=0.60(0.25); жж 
x3 Ag D: probably includes gs and isomer жж 
x! Ag Т: average 06М007=272(24) 95Ее12-293(7) 86Ма42=300(20) 83Re05=300(10); ж 
x! Ag Т: others 89Ни10=350(40) 76Lu02=390(30) 14TeZY=396(15) ж 
xU3Ag" у; 00Kr18-(1/2), P1/2; hfs comparison to 107,107m До жж 
x3Ag" Е: 13Lal1=1365+x keV above Ag"; x=50# keV estimated by Nubase жж 
*!?ЗДеР  T:average 13Lal 1=393(16) 09St28=396(37); other 05WaZY=330(20) жж 
ж123 ц" Е: from a least-squares fit to gamma-ray energies in 04Sc42 жж 
*23ш? В: from 2078.1+х keV; x=50# keV estimated by Nubase жж 
ж1235п" ВБ: froma least-squares fit to the level scheme іп 161503 жж 
ж1235п” Б: froma least-squares fit to the level scheme in 161503 жж 
x3Sn? Е: froma least-squares fit to the level scheme іп 161503 жж 
«!23Sb” Е: Нот а least-squares fit to gamma-ray energies іп 09Wa02 жж 
«!23Sb" Е: from a least-squares fit to gamma-ray energies іп 09Wa02 жж 
ж123Хе — J:90NeZY-1/2 ж 
x3 Cs" Ју: ЕЗ to 5/24 followed Бу E2 to 1/24- жж 
*!?ЗС$" Е: from 231.63 + x; x<40 keV estimated by Nubase жж 
*123Ва J: also 88\\е14=5/2 жж 

14Ru —33590# 600# 15 ms3 0+ 15 2010 В-=100;В-п ?5;B^ 2n? 

IRh —44710# 400% 30 ms2 2*8 1520Sh.A D 2010 B^ -100;8^n«31;B- 2n? 

4pq —58400# 300% 88 ms15 or 14 14577. TD 1997 B~=100;B~ п=17 5 * 

PApq" —57400# 850# 1000# 800# >20 из 14 12Ka36 ЕТ 2012 IT~100 

124Ag -66230 250 * 177.9 ms2.6 (27) 1514Bal8 J 1984 B~=100;B~ n=1.3 9 * 

124 Ag™ _66180# 260# 50# 50# ж 144 ms20 9-# 15 14Ва18 TDJ 1995 В-=100;В-п? ж 

14 Ag" —66070 250 155.6 0.5 140 ns 50 (1*) 1513Lall TJ 2012 IT-100 

124 де” —66000 250 231.1 0.7 1.48 us0.15 (17) 15 13Lall TJ 2012 IT-100 * 

І4С4 —76699.4 2.6 1.25 s 0.02 0* 08 1974 В” =100 

U^ ——80870 30 * 3.12 s 0.09 37% 08 1964 В” -100 

тт 80890 50 -20 60 BD* 3.67 s 0.03 8 * 08 14Le20 T 1974 В-=100Т ? * 

12451 —88231.5 1.3 STABLE >100Ру 0+ 08 52Ка41 Т 1922 15-5.79 528- ? 

12451" —86026.9 1.3 2204.620 0.023 270 ns 60 5- 08 FGK127 J 1979 ІТ-100 ж 

1245" —85906.5 1.3 2324.96 0.04 3.1 ив0.5 7- 08 141804 ЕТ 1979 ІТ-100 ж 

124SnP —85574.9 1.3 2656.6 0.3 51 us3 10+ 08 141804 ЕЈ 1992 ІТ-100 ж 

124504 - 8367911 1.3 4552.4 0.3 260 ns 25 157 141504 ЕЈ 2012 ІТ-100 ж 

12456 - 8761911 1.4 60.20 4 0.03 37 08 1939 В” -100 

124Spm —87608.2 1.4 10.8627 0.0008 93 55 5+ 08 1947 ІТ=75 5;В-=25 5 

1245" —87582.3 1.4 36.8440 0.0014 20.2 m 0.2 (8)- 08 1947 IT=100[gs=0,m=100] 

1245” —87578.3 1.4 40.8038 0.0007 3.2 us 0.3 (3+) 08 FGK208 J 1989 ІТ-100 ж 

124Те —90524.1 1.4 STABLE 0* 08 1932 ISz4.74 14 

1247 —87364.6 2.3 4.1760 d 0.0003 27ж 0892Wo03 Т 1938 +=100 * 

U^Xe —87667.4 1.4 STABLE >200Ту 0+ 08 89Ba22 Т 1922 15=0.095 528% ? ж 

12465 81741 9 30.9 $ 04 1% 08 1969 +=100 

124С$т —81278 9 462.63 0.14 6.41 8 0.07 (7)* 0817Ra20 D 1983 IT=99.89 2;8* 20.112 * 

12465" —81711 22 30 20 R=? spmix 

4Ba —79090 12 11.0 m 0.5 ot 08 1967 В+=100 

47 4 70260 60 *& 29.21 8 0.17 (7,87) 08 921401 1 1978 В+ =100 

1247 д" —70160# 120# 100# 100# *& 2154 2-8 08 1992 B*-100 

4Ce —64920# 3008 9.1 $ 1.2 0+ 08 974305 Т 1978 В+ =100 ж 

PApp —53150# 4008 1.2 s 0.2 08 1986 B*=100;B* p=? 

124Nd —44830# 500# 500# ms ot В+ ?;В+р? 
*124Ра Т: from 151.004; others 06Мо07=38(+38-19) 14SmZZ=0.144(+25-24) ж 
*"^Ag Т: ауегаве 151.004=180(3) 95Fel2=172(5);others 14Ва18-191(28) 84Hi03=170(30) ж 
x Ag D : %В п from 06М007, probably includes gs and isomer жж 
ж124 Ао" J: В- feeding to 8+ and 10+ levels іп '24Са in 14Ba18 would be жж 
x^Ag" J: consistent with J=9; 14Ва18 assumes J=(8-) жж 
*124АоР Е:12Ка36-75.5(0.5) апа 155.6(0.5) gamma rays in a cascade to gs жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

x^AgP Т: average 13Lal1=1.46(0.20) 12Ka36=1.62(+0.29-0.24) 05WaZY=1.3(0.3) жж 

ж ПІ! Т: from 141,220; others 86Go10=3.7(0.2) 74Ео23-2.4(0.3) жж 

x"^Sn" Ј: БІ to 4+; L(p,p)=5 for |245" жж 

x"^Sn' Т: from 17Ki09=2.83(0.12); other 79Fo10-3.1(0.5) ж 

*1245 п? T: average 17К109-55.0(--4.7-4.1) 92Br06=45(5) ж 

*!2#504 Т: average 141504=260(30) 12As05=260(25) жж 

ж1248Р Ј: Б2 (о 5+ жж 

x PT Т: other (similar precision) 16Lu16=4.1758(14) 21Pi01=1.179(0.006) жж 

*124Хе Т: 2nu-ee 16Ab03(XMASS)>4.7 Zy (at 90% C.L.); 17Ар02(ХЕМОМ):>0.65 Zy; ж 

ж04Хе Т: 2nu-e(K)e(K) 19Ap03=18(5,stat)(1,syst) Zy ж 

ж124С5т Т: from 14Le20; other 83We07=6.3(0.2) жж 

ж124Се Т : average 97А505-10.8(1.5) 78B032=6(2) жж 

PSRu —28370# 300% 128 ms >550ns 3/2%% 185811 I 2018 B^ *;:87n *;B-2n? 

U5Rh —41830# 500% 26.5 ms2.0 7/25 15 2010 В-=100;В-п ?;B-2n? 

U5pd —53960# 400% 60 ms6 3/2+# 15145727 TD 2008 В--100:8-п-124 ж 

P5pq" —53860# 400# 100% 50# 50# ms 11/278 19Ch24 ID 2019 В-=100Т ? 

P5pd" —52160# 400% 1805.23 0.18 144 ns4 (23/2+) 15 19Wal4 ETJ 2019 ІТ-100 

15до —64520 430 160 ms5 (9/25) | 15 I4$mZZ TD 1994 В-=100;В- п=11.8 10 * 

125 Ag" —64420 430 97.1 0.5 504 ms (1/27) 19Ch24 Е 2019 B^ *IT ?;В-п? * 

125 дол —63020 430 1501.2 0.6 491 пз 20 (17/2) 15 2009 ІТ-100 

5Cd —73348.1 2.9 680 ms40 3/2*« 1113Yo02 J 1986 В-=100 

125Са”" —73162 3 186 4 MD 480 ms 30 11/2-*  1113Yo02 J 1986 В-=100 

125Cq” —71700 5 1648 4 19 us3 (19/2*) 115132 EJT 2011 ІТ-100 ж 

U5m  —80412.3 1.8 2.36 s 0.04 9/2 1 1967 В-=100 

1251" —80060 12 352 12 12.2 5 0.2 1/2-* 1 1974 В-=100 

1251n” —78402.9 1.9 2009.4 0.7 9.4 us 0.6 (19/2) 1 1998 ІТ-100 

1235In? - 782514 2.0 2161.2 0.9 5.0 ms 1.5 (23/2) 1 1998 ІТ-100 

1255 —85893.7 1.3 9.634 4 0.015 11/2-* | 1120Yo.A J 1939 В--100 ж 

12551" —85866.2 1.3 27.50 0.14 9.77 m 0.25 3/2*« | 1120Yo.A J 1939 В-=100 * 

12551" —84000.9 1.3 1892.8 0.3 6.2 из 0.2 19/2* 11 081.007 J 2000 1Т=100 

U5Sn^ —838342 14 2059.5 0.4 650 ns 60 23/2* 11 161503 T 2008 ІТ-100 ж 

1255,4 —83270.2 1.4 2623.5 0.5 230 пз 17 21/27 1108Lo07 T 2000  IT-100 * 

155, —88255.1 2.5 2.7576 y 0.0011 7/2*« 11ЕОК209Т 1951 В -100 ж 

12555" —86283.9 2.5 1971.25 0.20 4.1 us 0.2 15/2- 1 2007 ІТ-100 

12555" —86143.0 2.5 2112.1 0.3 28.5 us 0.5 19/2- 11 FGK128 J 2007 IT-100 * 

12554 —85784.1 2.5 2471.0 0.4 271.0 ns 64 (23/2)* 1 198104 Т 2007 ІТ-100 ж 

125Te -80021.8 1.4 STABLE 1/2%ж 1 1931 15-7.07 15 

25Тет —88877.0 1.4 144.775 0.008 57.40 а 0.15 11/27 1 1949 ІТ-100 

U5] — —88836.0 14 59.392 d 0.008 5/2*« 11 FGK209 T 1947 £-100 

125Хе —87199.4 1.4 16.87 h 0.08 1/2*x 11 195201 T 1950 B*-100 

25Хе”" —86946.8 14 252.61 0.14 56.9 s 0.9 9/2* 1 1954 ІТ-100 

125Xe” —86903.5 1.4 295.89 0.15 140 ns 30 7/2* 1 1979 ІТ-100 

12508 —84090 8 44.35 т 0.29 1/2*« 11195701 T 1954 B*-100 

12505" —83824 8 266.1 14 900 ps 30 (11/27) 11 985016 J 1998 ІТ-100 

125Ba —79669 11 33 т 0.3 1/254 1 1968 B*-100 

125Ва" —79549# 23# 120# 20# 2.76 30.14 (7/27) 11 FGK128 J 1989 IT=100 * 

Sta —73759 26 & 64.8 s 1.2 11/27# 1 1973 B*-100 

125] д" —73652 26 107.00 0.10 & 390 ms40 (3/2+)  1199Ca21 J 1998 ІТ-100 

125Се —66660# 200# 9.7 s 0.3 (7/27) 11 02Ре!5 J 1978 В+=100;В+р=? 

125Се" —66570# 200# 93.6 0.4 13 s 10 (1/2%) 11 075007 ETJ 2007 IT-100 * 

125рг _58070# 300% 33 $ 07 3/2+# 1 2002 B*-100;8* p? 

U5Nd —48070# 400% 650 ms 150 (5/2)(*#) 1 1999 В+=100;8+р>0 


125Рд Т: average 151.004-57(10) 14SmZZ=61(+8-7) 

7: 00Кг18=(9/2) 29/2; hfs comparison to 107,107m A g 

Т : average 15Lo042150(8) 14SmZZ=163(+11-9) 95Ее12=166(7) 

J : 00Kr18=(1/2) pj; hfs comparison to 107,107 До 

Е: 118i32=1461.8(0.7) keV above Cd" 

155һ Т: average 20Gu04=9.63(0.02) 68Er03=9.67(0.04) 66La13=9.625(0.025) 
T : unweighted average 20Gu04=10.01(0.08) 68Er03=9.52(0.05); 

T: Birge ratio=5.19 

J: E2 to 19/2+ 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
ж1255п4 — J:E2to 23/2- 
ж1255—4 Т: average 08L007=230(20) 00Zh47=230(30) 
*!25Sb T : evaluated by FGK209=1007.2(0.4) d using the world data; other 
*!255Ь T: Ensdf2011=2.75856(0.00025) based оп old data, but the small 
*125 56 T: uncertainty is not justified 
*!?5Sb”  J:E2to 15/2- 
*!?5Sb” Т: average 19Bi04=28.8(0.6) 07Ju06=28.0(0.7) 
*125$69 Т: average 19В104-278(7) 07Ju06=272(16) 
ж125Ва"  E:67.7(0.4) keV above 5/2+ level, estimated at 50#(20#) keV by Nubase 
ж105Се" T : symmetrized from 07Su07=134(+641-61) s for a fully ionized ion and 
ж05Се" Т: от-38.1 for a 93.6(0.4) keV, E3 transition; 
*125Се" Т: Ensdf2011=3.4(2.7) s 











PORh —37200# 5008 19 ms3 174 15 2010 В-=100;В-п ?;B^ 2n? 
Pépq —51790# 400% 48.6 ms0.8 ot 15 14SmZZ D 2008 B~=100;B~ п=22 9 
Pépq" —497704 4004 2023.5 0.7 330 пз 40 (559) 15 13Wa24 ETJ 2013 ІТ-100 

Pépq" —49680# 4004 2109.7 0.9 440 пв30 (7-) 15 13У/а24 ETJ 2013 ІТ-100 

брат —49380# 400# 2406.0 1.0 23.0 ms0.8 (107) 15 13Wa24 ЕТІ 201,4 В-7281Т-288 

16 Ао —60720# 2008 52 ms10 37% 15 14Ва18 TD 1994 В-=100;В- п=13.7 11 
126 Дот —60620# 2208 100% 100% 108.4 ms2.4 9-# 15 14Ва18 TD 1995 B =100Т ?;В-п? 
126 Ag" —60470# 200# 254.8 0.5 27 изб 174 15131211 JTD 2012 IT-100 

126Сд -72255.7 2.3 512 ms5 ot 03 18Ha30 T 1978 В-=100 

26m — —77809 4 1.53 s 0.01 3*« 03 1974 В-=100 

Dép" —77719 5 90 7 MD 1.64 s 0.05 8* 03 1970 В-=100 

16" —77566 4 243.3 0.2 22 us2 17 045с42 ETJ 2003 ІТ-100 

Pé$n —86015 11 230 Ку 14 ot 03 1962 В-=100 

12651" —83796 11 2218.99 0.08 6.1 us0.7 T 03 12As05 T 1979 IT=100 

1265 —83451 11 2564.5 0.5 7.6 us0.3 10+ 03 124505 TJ 2000 ІТ-100 

1265р” —81668 П 4347.4 0.4 114 ns2 15- 141504 EJT 2012 ІТ-100 

1265ь —86390 30 12.35 а 0.06 8 03 768101 J 1956 В-=100 

1265" —86370 30 17.7 0.3 19.15 m 0.08 5t 03 76Sm01 JD 1956 В--86 411-144 
126Sb” —86350 30 40.4 0.3 ~ll s 37 03 76Sm01 JD 1976 IT=100[gs=0,m=100] 
1065” —86290 30 104.6 0.3 553 ns5 3+ 03 76Sm01 JD 1976 1Т=100 

1265,4 —84580 30 1810.7 1.7 90 ns 16 (13*) 198104 ЕЈТ 2019 IT=100 

26Te —90064.2 14 STABLE ot 03 1924 15-8.8425 

1261 — —87910 4 12,93 d 0.05 27 03 1938 В+=52.7 5;В-=47.3 5 
26" — —87799 4 111.00 0.23 128 ns 35: 12Mo.A EJT 2012 IT-100 

16Хе —89146.387 0.006 STABLE 0+ 03 1922 1$=0.0893;28*? 
PéCs —84351 10 1.64 m 0.02 ы. 03 1954  f*-100 

1265" —84078 10 273.0 0.7 ~l ps (47) 03 91TaZX TD 1993 ІТ-100 

1060 - 82755 10 596.1 14 171 us14 8^4 0307Wa09 J 1993 IT-100 

P6Ba —82670 12 100 m2 ot 03 1954 В+=100 

Pépa —74970 90 * 54 52 57d 03 1961 *z100 

126] ат —74760 400 210 410 BD* 20 s 20 17$ 03 1997 B*-100 

Péce —70821 28 51.0 s 03 or 03 1978 В+=100 

opr —60320# 2004 312 s 0.18 (4,5) 03 88Ba42 T 1983 В+=100;В+р=? 
PONd —53380# 300% 1# s >200ns or 03 008011 I 2000 В+ ^p? 

26pm —39750# 500# 500# ms В+ ?;В+р? 


126рд Т: from 15L004,14Wa26=48.6(0.8); other 14SmZZ=56(+11-9) 
126 Ag р: %B~n from 14SmZZ, probably includes gs and isomer 


ж 
ж 

*126 Дот Т: average 14Ва18-92(9) 15L004=98(5) 14SmZZ=114(3) 95Ее12-107(12) 

*6Cd Т: ауегаве 18Ha30=515(17) 151.004=513(6) 78Ga18-506(15);other 86Go10=600(30) 
xP6Sn" T : average 12As05=6.6(1.4) 1001-5.9(0.8) 

ж1265п" Т: average 12As05=7.7(0.5) 1001-7.5(0.3) 

xP6Sn? Т: other 12As05=160(20) not used (at variance) 

ж06Хе Т: 2пи-єє 16Ab03>4.7Zy (90% CL); 2nu-£(K)e(K) 19Ab04>19 Zy 

xP6Cs" Т:91Та7Х<1 us; 218-keV and 241-keV gamma-ray transition below 

*!26С$" Т: the (4-) isomer show the same lifetime, 166(15) us and 176(15) us, 

xP6Cs" Т: respectively, which is identical to 129С5" 

xP6Cs — D:112-keV and 223-keV gamma rays to 5- and 6- members of К=4- band in 

xP6Cs р: 93Ko25 and 91TaZX 

xPépa" Т:97А$05: “by far shorter than 50 s” 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) discovery (%) 

*126р Т: average 950503=3.14(0.22) 88Ва42=3.0(0.4) 83Ni05=3.2(0.6) ж 
IRh —33730# 600% 28 ms 14 7/2+# 15 151.004 TD 2015 В--100;8-һ2 8-2,2 ж 
107ра —47220# 500# 38 ms2 11/274 15 14SmZZ TD 2010 В--100;8” п<19;8-2,2 ж 
27ра" —45500# 500# 1717.91 0.23 39 изб (19/27) 15 19Wal4 ETJ 2019 ІТ-100 
127 Ag —58650# 200# * 89 ms2 (9/25% 11 145177 D 1995 В-=100;В- п=14.6 15 * 
127 Ао" —58630# 200# 20% 204 * 208 ms (1/27) O0Krl8 J B- Лт? 

27 Ag” —56710# 200# 1938 17 67.5 ms0.9 (27/2*) 21Wa.A DJT 2021 В-=91.2 8IT-8.8 8 * 
І27С4 —68741 6 480 ms 100 3/2*« . 1113Yo02 J 1986 В-=100;В-п? * 
27Са”" —68456 4 285 8 MD 360 ms40 11/27 13002 J 2019 В-=100 * 
177Са" —66896 10 1845 8 17.5 из 0.3 (19/2+) 10Nal7 ETJ 2010 ІТ-100 ж 
Um —76880 10 1.086 8 0.007 9/2*« | 1193Ru0] TD 1975 В-=100;В-п<0.03 * 
Up" —76486 15 394 18 3.618 s 0.021 1/248 11938001 TD 1974 В-=100;8- n=0.70 4 * 
UU" 75110 40 1770 40 MD 1.04 s 0.10 (21/27)  1118Ba08 E 2004 B^ -100;87n? 

V7? —74515 10 2364.7 0.9 9 us2 (29/2%)  1104Sc42 ЕТІ 20044 ІТ-100 

12751 —83470 9 2.10 В 0.04 11/27« — 1120Yo.A J 1951 В--100 

12775" - 83465 9 5.07 0.06 4.13 m 0.03 3/2*« | 1120YoA J 1962 В-=100 

12751" —81643 9 1826.67 0.16 4.52 из 0.15 19/2* 1108Lo07 J 2000 ІТ-100 

12751? —81539 9 1930.97 0.17 1.26 ив0,15 (23/2) 1 2004 ІТ-100 

127504 —80918 9 2552.4 1.0 250 ns 30 (27/2)  1108Lo07 J 2008 ІТ-100 

12756 —86698 5 3.85 а 0.05 7/2: 1 1939 В-=100 

12755" —84778 5 1920.19 0.21 11.7 ив01 15/2- 11 198104 Т 1974 ІТ-100 ж 
12775" - 84373 5 2324.7 0.4 269 ns 5 23/2* 11 19Bi04 T 2005 ІТ-100 ж 
27Te —88280.5 1.4 9.35 В 0.07 3/2: 1 1938 В-=100 

UTTe" —88192.3 1.4 88.23 0.07 106.1 d 0.7 11/27 1117Ni03 D 1940 IT=97.86 3;B- 22.143 

127] —88983 4 STABLE S/2** 1 1920 15-100 

І27Хе —88321 4 36.342 d 0.003 1/2+* 11 FGK209 T 1950 £-100 * 
І27Хе" —88024 4 297.10 0.08 69.2 s 0.9 9/2-* | 1190NeZY J 1940 | IT-100 * 
12708 —86240 6 6.25 h 0.10 1/25» 1 1950 B*-100 

1276$" —85788 6 452.23 0.21 55 us3 (11/2)- 1 1980 IT=100 

127Ва —82818 П 127 m 0.4 1/2+* 1 1952 B*-100 

127Ва" —82738 11 80.32 0.11 1.93 8 0.07 7/2- 1 1992 ІТ-100 

U7pa —77896 26 5.1 т 0.1 (1/2) 1 1963 B*-100 

12712" —77882 26 14.2 0.4 37 m 0.4 (3/2!) 1 1963 В+=100 

І27Се —71979 29 34 82 (4/27) 1 1978 B*-100 

127Се" —71972 29 73 1.1 28.6 s 0.7 (5/27) и 1978 B*-100 

Ce" —71942 29 36.9 1.1 > 10 us (7/2-) 1 1995 ІТ-100 ж 
107рр - 645408 200% 42 s 03 3/28 1 1995 B*-100 

127рүт —63940# 280% 600% 200% 2# us (11/27) | 1198Mo30 J 1998 IT? 

U7Nd —55910# 300% 1.8 $ 04 5/2+# 1 1983 В+=100;8+р=? 

27pm —45310# 400# 1# s 3/2%% В+ Фр? 

127Rh T : symmetrized from 15L004=20(+20-7) жж 
Р7ра T : from 151.004; other 14SmZZ=73(+24-23) жж 
127Ag Т: from 151.004; other 96Wo.A=79(3), supersedes 95Fe12=109(25), same group жж 
PTAs — J:00Kr18-(9/2) 59/2; hfs comparison to 107,107m A g жж 
27 дот J: 00Кг18=(1/2) руз; hfs comparison to 107,107m д жж 
27 Ag" В: from 21Wa.A=150(+14-20) keV above (һе 1792.2(0.9) keV ж 
og Т : symmetrized 19L004=450(+120-80); other 15L004=330(20) mixed states жж 
127Са" Т: from 191.004 жж 
27С4 Е:1560.1(0.5) keV above "Cd" ж 
127Cq” Т: others 21Wa.A=18(1) 12Ka36=11.0(+9.2-3.5) ж 
UT Т : average 93Ru01=1.083(0.007) 86Go10=1.22(0.05) 835Һ07-0.99(0.10) ж 
1271 T: 81Еп05-1.10(0.04); others 80Lu04=1.12(0.02), superseded by 93Ru01, жж 
UT T: 02Pf04=1.090(0.010), compilation жж 
1271" Т: average 93Ru01=3.580(0.025) 86ReZU=3.70(0.04) 83Sh07=3.76(0.31) ж 
От" Т: 800е35=3.7(0.1); other 02Pf04—3.67(4), compilation жж 
07" р: %В-п average 93Ru01=0.72(0.04) 86ReZU=0.54(0.11) ж 
275" Т. other 74Ар01-11(1) ж 
275$" Т: others 09Wa24=234(12) 05P003=165(20) outlier, not used жж 
7хе — J:90NeZY-1/2 жж 
І27Хе" 1:90Ме7Ү-9/2 жж 
127Ce” ЕБ: 950503=29.56(0.05) keV above 27Се" жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

*!?7рү" Т: estimated by FGK208 from BE3(11/2- to 5/2+)=41.2(2.0) [W.u.] іп жж 
x! Pr” Т; Dlpr жж 

P8Rh —27340# 300# 8# ms >550ns 18511 I 2018 B- *5B^n*;B 2n? 

128Pd —44390# 500# 35 ms3 0+ 16 151.004 T 2010 В7=100;В-п? ж 

врат —42240# 5008 2151.0 1.0 5.8 us 0.8 (8*) 16 2013  IT-100 

8 Ар —54710# 300# 60 ms3 3*4 15 14SmZZ TD 2000 В-=100;В- п=20 5;B 2n? * 

8Cd —67238 6 246 ms2 0+ 15 16213 T 1986  f--100:87n? ж 

28 Са” —65368 6 1870.5 0.3 270 057 (57) 15 2009 ІТ-100 

P8Cq" —64523 6 2714.6 0.4 3.56 us 0.06 (10*) 15 2009 ІТ-100 

128СдР —62951 6 4286.6 1.5 6.3 ms0.8 (157) 17102 ETJ 2016 ІТ-100 

1288In —74190.1 1.3 816 ms27 (3)+ 15 93Ви01 D 1975 В-=100;В- n=0.038 3 * 

1281" —73942.2 1.3 247.87 0.10 23 us2 a) 15 04Sc42 J 1988 ІТ-100 

28 пи —73905.0 2.0 285.1 22 MD 720 ms 100 (87) 15 20Ne06 E 1986 B^ =100Т ?;В-п? 

PSI? —72392.5 1.4 1797.6 16 Мр > 0.3 $ 167) 20Ne06 EJT 2020 В-=100ЯТ 98-12 

1858 —83361 18 59.07 m 0.14 0* 15 1956 В-=100 

1285! —81270 18 2091.50 0.11 6.5 s 0.5 T 15 1979 IT=100 * 

128Sn” —80869 18 2491.91 0.17 2.91 us0.14 10+ 15 1981 IT=100 ж 

12850? —79262 18 4099.5 0.4 220 пз 30 157) 15 2011 IT-100 

12856 —84630 19 * 9.05 h 0.04 87 15 1956 В--100 

285" —84620 18 10 6 * 10.41 m 0.18 5+ 15 1955 В-=96.4 101Т-3.6 10 ж 

285" —83013 19 1617.3 0.7 500 ns 20 117) 19В104 ETJ 2019 ІТ-100 

1285? —82860 19 1769.9 1.2 217 ns 7 13+) 19В104 ETJ 2019 ІТ-100 

128Te —88993.8 0.7 2.25 Yy0.09 or 15 20Ва.А Т 1924 15=31.74 8;2B~=100 

128Тет —86203.0 0.8 2790.8 0.3 363 ns 27 10*) 1504Va03 T 1998 ІТ-100 ж 

1281 _87738 4 24.99 т 0.02 1» 15 1934 f--93.18;8*-6.98 

28" — 87600 4 137.851 0.003 845 пз 20 47 15 1982 ІТ-100 

І8р 87571 4 167.368 0.004 175 ns 15 (6)- 15 1991 ІТ-100 

28Хе —89860.534 0.005 STABLE 0* 15 1922 IS=1.910 13 

128Хет —87073.3 0.3 2787.2 0.3 83 пв2 8 15 1981 ІТ-100 

128Cs —85932 5 3.640 т 0.014 pr 1593A103 T 1951 В+=100 * 

128Ва —85369.2 1.6 2.43 а 0.05 0+ 15 1950 є=100 

P3pa —78630 50 * 5.18 m 0.14 (57) 1597Ha30 Т 1961 B*-100 * 

128] ат —78530# 110# 100% 100% * «14 m (17,2) 1597На30 T 1995 B*=100;IT ? 

128Се —75534 28 3.93 т 0.02 0+ 15 001108 T 1968 В*=100 ж 

PSpr —66331 30 2.85 8 0.09 (3+) 15 99Xi03 J 1985 В+=100;В+р=? ж 

P8Nd -60530% 2004 5# s or 15 1985 В+? * 

128Pm —48220# 3004 1.0 $ 0.3 4% 15 931140 D 1999 В+=100;В+р= ?;р=0 ж 

12851 —39150# 500# 5004 ms 0+ Bt *:B*p? 
*128ра T : other 14SmZZ<262 ms жж 
ж128Ар Т: average 15L004=59(5) 14SmZZ=73(+10-9) 96Wo.A=58(5) 95Kr.A-60(10) ж 
*128 Са T : average 16Du13=246.2(2.1) 151.0044=245(5) жж 
*128 т T : average 15L004=810(30) 86Go10=840(60) жж 
*128 т D : %B~n from 93Ru01, probably includes gs and isomer жж 
*128 51"  J:E3to44 жж 
xP5Sp' — J:E2to 8+ жж 
*128 56" Б: less than 20 keV above the ground state; see Ensdf2015 for details жж 
ж128Те" Т: average 04Va03=337(59) 98Zh09-370(30) жж 
ж128 Cs T : average 93A103=3.66(0.02) 76He04=3.62(0.02) жж 
*7 а Т: average 97Ha30=5.4(0.2) 77Z002=5.2(0.4) 66Ра06-4.9(0.4) 66Li04=4.9(0.4) ж 
ж08Се Т: average 001108-4.0(0.1) 97На30-4.1(0.3) 97А505-3.925(0.021) ж 
*!?8рг T : average 99Xi03=2.8(0.1) 88Ва42=3.1(0.3) 85Wi07=3.2(+0.5-0.4) жж 
*!?8рг D : B* p observed in 85Wi07, but was not quantified жж 
x! Nd T : 83Ni05=4(2)s, but 85Wi07 associated it with decay оҒ!28Рг жж 
*P5Pm О: Фр 93Li40=0 жж 

29Pd —37880# 600# 31 ms7 7/2-# 15 2015 В-=100;В-п ?;B-2n? 

ag —51870# 400# * 49.9 ms3.5 9/2*# | 14145177 D 2000 В-=100;В-п<20 * 

129 Аз” —51850# 400# 20% 204 * 104 ms 1/274 14 В 2;B-n? * 

Cd —63122 5 147 ms3 11/27«  1416Dul3 T 2003 B -100;8- n=? * 

129Сат" —62779 6 343 8 MD 157 ms8 3/2*» 1420Ma09 E 1986 В-=100;В-п=? ж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

29Ca" —60839 9 2283 8 3.6 ms0.2 (21/21) 1414Та29 TJE 2014 ІТ-100 ж 

tm — —72834.9 2.0 570 ms 10 9/2* 1415Lo04 T 1975 В-=100;В- п=0.23 7 * 

29" —72384.2 2.0 450.73 0.16 1.23 8 0.03 1/2- 14 04Са24 J 1976 В” 7:100;IT 9 -п=3.6 4 ж 

UP?" —71146.9 2.0 1687.97 0.25 11.2 us 0.2 (17/27) 14 14ТаА T 2003 IT-100 

ІТ? —71180 50 1650 50 BD 670 ms 100 (23/27)  1404Ga24 ETJ 2004 B7 2:100;IT ? 

129104 —70890 50 1941 50 110 ms 15 (29/2%) 14 2004 IT~100;B~ 2 ж 

12951 —80591 17 2.23 m 0.04 3/2% 1420Yo.A 1 1962 В” -100 

12951" —80556 17 3515 0.05 6.9 т 0.1 11/2-* | 1420YoA J 1962 В-=100 

1295 —78829 17 1761.6 1.0 3.49 из 0.11 (19/27) 14081007 T 2000 ІТ-100 ж 

12951? —78788 17 1802.6 1.0 2.22 из 0.13 23/2+ 14 081007 Т] 2000 ІТ-100 ж 

129514 —78038 17 2552.9 14 221 ns 18 (27/27) 14081007 J 2008 ІТ-100 

195, —84629 21 4.366 h 0.026 7/2% 14 1939 В” -100 

1295" —82778 21 1851.31 0.06 17.7 m 0.1 19/27 14 198104 J 1982 В -85;IT-15 

U9Sp" —82768 21 1861.06 0.05 2.23 us 0.17 15/27 14 198104 TJ 1987 IT=100 * 

1295? —82490 21 2139.4 0.3 0.89 из 0.03 23/2" 14 198104 TJ 2003 ІТ-100 

U?Te --87004.9 0.7 69.6 т 0.3 3/2* 14 1939 В” =100 

129Тет —86899.4 0.7 105.51 0.03 33.6 d 0.1 11/27 14 1940 IT=64 7;B- 236 7 

1297 — —88507 3 16.14 My0.12 7/2%ж 1418Ga37 Т 1951 В--100 

129Хе —88696.070 0.005 STABLE 1/2%ж 14 1920 IS=26.401 138 

U9Xe" —88459.93 0.03 236.14 0.03 8.88 d 0.02 1/27 14 90NeZY J 1951 ІТ-100 * 

12908 —87499 5 32.06 h 0.06 1/2%ж 14 1950 В+ =100 

29Су" —86924 5 575.40 0.14 718 ns 21 (11/27) 14 1977 IT=100 

9Ва —85061 11 2.23 h 0.11 1/2% 14 1950 В+=100 

12°Ва" —85053 11 8.42 0.06 2.135 В 0.010 7/2% 14 1950 В+=100Т=? 

129) a —81324 21 11.6 m 0.2 (3/27) 14 1963 В+=100 

21а" - 81152 21 172.33 0.20 560 ms 50 (11/22) 14 1969 ІТ-100 

Ce —76288 28 3.5 m 0.3 (5/2*) 14 1977 B*-100 

Pr —69774 30 30 s4 (3/2*) 14966108 1 1977 B*-100 

129pm —69390 30 382.57 0.24 268 us 118 (11/27) | 14FGK208 T 1997 IT-100 * 

UP9Nd —62380# 2004 6.8 s 0.6 7/248 1410Х012 T 1977 B *-100;B* p=? * 

19а" —62330# 220# 50# 100# 2.6 s 0.4 1/2*8 14 2010 B*-100;B* p=? 

29pm —53180# 300# 2.4 s 09 5/2+# 14 2004 В+=100;В+р ?р ? 

109$ —42330# 500# 550 ms 100 (1/2%,3/2%) 14 1999 B*=100;B* p=? 
x9 Ag Т: average 15L004=52(4) 00Кг18=46(+5-9) жж 
x9 Ар D : B^n was observed by 00Кг18, but it was not quantified жж 
*129 Аз” Т: 00Кг18=158(60) ms is not convincing; not adopted іп 02Pf04 (same group) жж 
*129 Са T : from 16Du13=147(3) gated by gammas's in the high-spin decay; others жж 
*129Са Т: 15Та13-155(3) 09Ar04=104(6) ж 
*129 Са D : В п was observed by 05Kr20, but it was not quantified жж 
«Cd 1:13Үо02-11/2 жж 
*129 Са" р: 7n was observed by 05Kr20, but it was not quantified жж 
*129 Са" Т: from 16Du13-157(8) gated by gammas's іп the low-spin decay; others жж 
*129 Са" Т: 15Та13=146(8) 15L004=154.5(2.0), mixture of two states, 09Аг04-242(8) жж 
ж109Са"  J:13Yo02-3/2 жж 
x"9Cd" В: 14Ta29=1940.0(1.4) keV above !?°Cd” жж 
ж 1: from 04Ga24 жж 
*?In" Е: from a least-squares fit to the level scheme in 15Ta13; others жж 
x"?I" В: 13Ka08-459(5) 18Ва08-444(15), direct mass measurements жж 
ж129 19 Е: 281.0(0.2) keV gamma above |291? жж 
x"9?Sn" Т: average 08L007=3.4(0.4) 04Ga24=3.2(0.2) 00Pi03-3.7(0.2) жж 
x9?Sn" Т: 00Ge07=3.6(0.2) жж 
xU"9Sn? Т: average 081.007=2.4(4) 04Ga24=2.0(2) 00Ge07=2.4(2) жж 
x?Sb" Т: average 19Bi04=2.3(0.3) 03Ge04—2.2(0.2) жж 
xP?Xe" 1:90Ме2Ү-11/2 ж 
xU?ppr" T : estimated by FGK208 from BE3(11/2- to 5/2+)=41.2(2.0) [W.u.] in жж 
ж129р Т: !3!Pr using the known branching intensities and ar жж 
x"9?Nd Т: average 10Xu12=6.7(0.7) 97Gi07=7(1); other 85УУ107-4.9(0.2) is ж 
ж Ма Т: fora mixture between the gs and (һе isomer жж 

BoOpq —32730# 300# 27% ms >550ns 0* 18511 I 2018 B^ Вп В 2n? 

130Ag —45900# 420# 40.6 ms 4.5 Г 15 151004 Т 2000 В-=100;В-п *5;B^ 2n? * 

BoCq —61118 22 126.8 ms 1.8 0* 08 16Dul3 T 1986 В-=100;В- n=3.5 10 ж 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

130Са" —58988 22 2129.6 1.0 240 ns 16 (8*) 08 12Ka36 ET 2007 ІТ-100 ж 

Pom —69906.5 1.8 ж 273 ms5 1(7) 08 151004 T 1973 В” =100;B~ n=0.93 13 ж 

30" —69840.0 2.0 66.5 27 MD* 540 ms 10 (107) 0820Ne06 E 1973 В-=100;В- п-1.80 7 * 

Bop" —69521.1 24 385.4 26 Мр 540 паз 10 (5+) 08 20Ne06 E 1986 В-=100;В- п=1.80 7 ж 

130ү” —69518.2 1.8 388.3 0.2 4.6 ив0.2 (3+) 08 16403 T 2003 ІТ-100 ж 

13051 —801322 1.9 3.72 та 0.07 0* 0 1972 В-=100 

1305" —78185.3 1.9 1946.88 0.10 1.7 шт 0.1 T 01 05Le34 J 1974 В -100 

1305" —77697.4 1.9 2434.79 0.12 1.501 и80.017 10%)  OLIIIPiO5 T 1981 ІТ-100 

13056 - 82286 14 39.5 m 0.8 8 01 026е07 J 1962 В” -100 

305" —82281 14 4.80 0.20 6.3 m 0.2 4+ 0194WaZU J 1962 В -100 

130Sb” —82201 14 84.67 0.04 800 ns 100 67 0102Ge07 TJ 2002 ІТ-100 

1305” —80778 14 1508 1 600 ns 15 117) 19В104 ETJ 2019 ІТ-100 

130559 —80741 14 1544.7 0.5 1.25 us 0.01 13+) 02Ge07 ЕТ! 2002 IT-100 ж 

3016 —87352.960 0.011 791 Еу21 or 0120BaA Т 1924 15=34.08 62;2В-=100 

130Тет —85206.55 0.04 2146.41 0.04 186 ns 11 7. 0104Va03 T 1972 ІТ-100 ж 

130Te” —84685.8 0.8 2667.2 0.8 1.90 Us 0.08 10%) 01 04Br19 E 1998 ІТ-100 ж 

130ТеР —82979.1 0.9 4373.9 0.9 53 пв8 157) 01 14As01 JTE 1998 ІТ-100 ж 

130] —86936 3 12.36 h 0.01 ST 0 1938 В-=100 

30" 86896 39.9525 0.0013 8.84 т 0.06 2% 0 1966 IT=84 2;В-=162 

1307" _86866 3 69.5865 0.0007 133 057 6 0 1989 ІТ-100 ж 

Bop _86854 3 82.3960 0.0019 315 ns 15 (87) 0 1989 ІТ-100 

1399 — —86851 3 85.1099 0.0010 254 ns4 6 0 1975 ІТ-100 ж 

130Xe —89880.474 0.009 STABLE 0* 0 1922 15-4.071 22 

130Cs —86900 8 29.21 m 0.04 17% 0 1952 В+=98.4;В- =1.6 

130С$т —86737 8 163.25 0.11 3.46 т 0.06 S2 0 1977 IT~100;8*=0.16 2 

30Сх —86873 17 27 15 Е-020. fsmix 

130Ва —87256.78 0.29 STABLE ~IZy or 0115Ва11 Т 1936 156-0411 1;2B* ? 

30Ва" —84781.7 0.3 2475.12 0.18 9.54 70.14 8 0102Mo31 Т 1969 1Т-100 * 

30а —81627 26 8.7 т 0.1 3(7) 0 1961 B*-100 

130] а" —81413 26 214.0 0.5 742 пв28 (5%) 141001 ETJ 2012 ІТ-100 ж 

130Се —79423 28 22.9 т 0.5 ot 0 1965 В+=100 

130Се" —76969 28 2453.6 0.3 100 пв8 7- 01 991002 J 1999 ІТ-100 

1380р, _71180 60 40.0 $ 0.4 (6,7)(+#) 01 88Ва42 J 1977 B*-100 

Bopp" —710804 120% 100% 100% 108 $ 2*8 0188Ba42 J 1988 pr? ж 

BONd —66596 28 21 $3 0* 01016117 T 1977 В+=100 * 

BOpm 554708 2005 2.6 $ 02 (5*,6*,4*) 0199Xi03 J 1985 B*=100;B* p=? 

BOSm —47700# 400# Ш $ 0+ 01 1999 p*? 

BOEQ —33510# 5404 1.0 ms0.4 (1*) 08 2004 pz:100;8* 2;B*p ? * 
* 130 Ag Т: average 15L004=42(5) 05Kr20=35(10) жж 
*ж130С4 Т: average 160013=126(4) 151.004-127(2) ж 
жІЗОСа” Т: average 12Ka36=248(+21-19) 07Ju05=220(30) жж 
*!39Са"" Е:12Ка36-128.0(0.5), 138.0(0.5), 538.2(0.5) and 1325.4(0.5)-keV ж 
xCd" Е: gamma rays іп a cascade to gs жж 
x130]n Т: average 15L004=284(10) 93Ru01=256(9) 86ReZU=278(7) ж 
x130]n D : %B~n average 93Ru01=1.49(0.22) 86Wa17=0.90(0.05), Birge ratio=2.615; жж 
*130 п D: other 86ReZU-0.91(10), same аз 86Wal7 жж 
xPOp" р: %В n average 93Ru01-2.03(0.12) 86%а17=1.67(0.09), includes both жж 
*30 тт р: 1501" апа |301! isomers жж 
*30 т” 1: 81Fo02=(10-); direct B~ decay to 9- agrees with 8-,9- or 10- жж 
x Зори D : 96D 7n average 93Ru01=2.03(0.12) 86У/а17-1.67(0.09), includes both жж 
x Dp" D: In" and P? In" isomers жж 
x Opp T : average 16Ju03=4.4(0.2) 12Ka36=5.25(+0.40-0.35); other 04Sc42=3.1(0.3) жж 
*!30Sb7 Т: from I9Bi04; other 02Ge07-1.8(0.2) жж 
xPÜTe" Т: other 72Ке28-115(11) ж 
*1З0Те" Т: other 98Zh09=4.2(0.9), conflicting data, not used жж 
ж180Те” Т: others 04Вг19=45 98HoZP-261(33) жж 
lang J:El to 5+ жж 
#13014 J:El to 5+ жж 
*130Ва” Т: others 66Вг14-8.8(0.2) 69Wa.A=13.5(1.0) ж 
жІЗ01а” Т: average 141001=760(90) 12Та18=740(30) ж 
ж130р" Ј: evidence for а low-spin component іп '30Рг activity іп 88Ва42 жж 
ж130ма T : others 00Xu08-13(3) 77B002=28(3) conflicting, not used жж 
ж1З0Ец Т : symmetrized from 0.90(+0.49-0.29) жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

Blpq —25740# 300# 20# ms >550ns 7/278 18811 I 2018 B- 5;B^n*;B-2n? 

BIAg —40750# 5004 35 ms8 9/2+# 15 2013 В-=100;В-п ?;В- 2n=10 

BlCd —55212 19 98 ms2 7/22% 06 151004 Т 2000 В--100;8-п-3.5 10;В-21? ж 

Pli —68024.4 2.2 261.5 ms2.8 9/2+ 06 190012 ТР: 1976 | В-=100;В- п=2.25 21 * 

ЗН” —67648.4 2.5 376 3 MD 328 ms15 1/27 06190rA E 1984 В-=100;В- п=2.25 21;IT ? * 

Зи 64280 90 3750 90 BD 322 ms41 (21/2%) 06 19ри12 TD 1984 B~=100;B~n=12 7;IT ? * 

ІЗ? —64240.8 2.3 3783.6 0.5 669 ns 34 (17/2+) 096040 TJ 2009 ІТ-100 ж 

8151 —77265 4 56.0 s 0.5 3/2*« | 0620Yo.A J 1963 В--100 

13151" —77200 4 65.1 0.3 584 s 0.5 11/2-* | 0604Fo06 E 1977 B~=100;IT ? 

13151" —72595 4 4670.0 0.4 316 ns 5 (23/27)  0619Dul2 T 2001 ІТ-100 

13156 —819814 2.1 23.03 т 0.04 7/2+ 06 1956 В-=100 

1315" —80305.3 2.1 1676.06 0.06 64.2 ив2.6 15/27 06198104 T 1969 ІТ-100 

13155" —80294.2 2.3 1687.2 0.9 4.3 из 0.8 19/27 0600Се18 TJ 2000 ІТ-100 

1315” —79815.8 2.6 2165.6 1.5 0.97 us 0.03 23/2* 06198104 T 2000 IT-100 

B'Te 85211.02 0.06 25.0 m 0.1 3/2* 06 1939 В-=100 

11те" —85028.76 0.06 182.258 0.018 3248 h 0.11 11/27 0608Еа01 T 1940 В-=74.1 5;IT=25.9 5 

131Te” —83271.0 0.4 1940.0 0.4 93 ms 12 (23/2%) 06 1998 ІТ-100 

ВЦ 874427 0.6 8.0249 d 0.0006 7/2*« | 06FGK209 T 1939 В-=100 

Bip  —855243 0.7 1918.4 0.4 24 us1 19/27 09Wall EJT 2009 ІТ-100 

131Xe —88413.575 0.005 STABLE 3/29% 06 1920 1S=21.232 51 

ІЗІ Хе” —88249.645 0.009 163.930 0.008 11.948 а 0.012 11/27» | 06FGK209 T 1966 ІТ-100 

BICs —88055.57 0.18 9.689 d 0.016 5/29% 06 1947 е-100 

131Ba —86679.0 0.4 11.52 d 0.01 1/2*« | 0612Da04 T 1947 B*-100 

PlBa" —86491.0 0.4 187.995 0.009 14.26 т 0.09 9/27« 06 12ра04 T 1963 ІТ-100 

ВЦа 83769 28 59 m2 3/29% 06 1951 В+=100 

Blpa" —83464 28 304.60 0.24 170 ив7 11/27 06 1966 ІТ-100 

131Се —79710 30 10.3 m 0.3 7/2+ 06 1966 В+=100 

ІЗІ Сет —79650 30 63.09 0.09 5.4 т 0.4 (1/25) 06966108 E 1966 В7=100 

131рг 74300 50 1.50 т 0.03 (3/2%) 06966108 TJ 1977 Bt=100 

Bip —74150 50 152.4 0.3 5.73 5 0.20 (1/22) 06 1996 ІТ-96.4 12;В+=3.6 12 

BINd —67768 28 25.4 s 0.9 (5/2!) 06 1977 B*=100;B* p=? 

lpm —59770# 200# 6.3 808 (1/27) 0699Ga41 T 1998 В+=100 

Bl$m —50280# 400# 1.2 $ 0.2 5/2*# 06 1986 В*=100;3*р=? 

BIEy —39460# 400% 17.8 ms 1.9 3/2+ 06 1998 р=899;В* ?;В+р? 


Blog Т: 15L004-98.0(0.2) is a typo; other 00На55-68(3) 


э D : %В- п average 93Ru01=2.2(0.3) 190012 В n=2.3(0.3), value includes 
эр D: gsand ЗИ” 
Bin T : average 19Du12=265(8) 15L004=261(3) 
Bin J: from В” decay properties in 04Fo06 and 19Du12 
11" Т: from 19Dul2 
ВП J: from B~ decay properties in 04Fo06 and 19Du12 
ВП р: %В-п average 93Ru01=2.2(0.3) 19Dul2 В-п=2.3(0.3), value includes 
Pii" р: gsand P?! In" 
Dl] — T:average 19Du12=323(55) 84Ео19-320(60) 
ІЗІ Т» Т: average 12Ка36-685(--42-39) 09Со40=630(60) 
PBl$n" 1:20Үо.А-11/2 
315% — E:4605.02(0.21) keV above ?! Sn" 
BlSn" Т: others 12Ka36=309(+24-23) 84Ео19-300(20) 
13155" Т; average 19Bi04=64(3) 00Ge18-65(5) 
1315р  J:from 00Gel8 
BlXe"  J:90NeZY-11/2 
T 


: average 96Gi08=1.57(0.07) 93A103=1.48(0.02) 83Ga.A=1.58(0.05) 


12да —34400# 500# 30 ms 14 6-% 15 151.004 TD 2015 В-=100;В-п ?;B-2n? 
І2Са —50470 60 84 ms5 ot 1800Ha55 TD 2000 В--100;8-п-60 15;8-2n ? 
321 -62410 60 202.2 ms0.2 (7-) 18 20Bel6 TD 1973 В-=100;В- п=12.3 4;B-2n ? 
13251 —76546.6 2.0 39.7 s 0.8 ot 18 1963 В-=100 

1325" —71698.1 2.0 4848.52 0.20 2.080 из 0.016 8+ 18 17Сһ51 Т 1986 ІТ-100 

13256 —79635.3 2.5 2.79 т 0.07 (4)* 18 1956 В-=100 

1325" —79490# 504 150% 50# 410 т 0.05 (87) 18 89St06 Е 1956 В--100 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

1325" —79380.8 2.5 254.5 0.3 102 ns4 (67) 18 1974 ІТ-100 

132Te - 85188 3 3.204 а 0.013 0+ 05 1948 В-=100 

132Тет —83413 3 1774.80 0.09 145 ns 8 6* 05 1973 ІТ-100 

ІЗ Тел. 83263 3 1925.47 0.09 28.5 из 0.9 7- 05 17Ki09 Т 1979 ІТ-100 ж 
ІЗ Тер - 82465 3 2723.3 0.8 3.62 us 0.06 (10*) 0517К109 T 1979 ІТ-100 ж 
1327 85704 4 2.295 h 0.013 4+» 05 1948 В-=100 

132" — —85594 10 110 11 BD 1.387 h 0.015 (87) 05 1973 IT=86 2:8 214 2 

132Xe —89278.975 0.005 STABLE ot 05 1920 15-26.909 55 

132Хе" —86526.77 0.17 2752.21 0.17 8.39 тв 0.11 (10+) 05 1976 ІТ-100 

1265 --87152.7 1.0 6.480 а 0.006 2% 05 1953 В+=98.13 9;В-=1.87 9 

132Ва —88434.9 1.1 STABLE >300Еу 0+ 05 96Ва24 Т 1936 18=0.10 1;28+ ? 

132La 83720 40 4.59 h 0.04 27x 05 18Ab02 T 1951 B*-100 

I?pa" - 83530 40 188.20 0.11 24.3 m 0.5 6” 05 1969 IT-76;B* 224 

132Се 82469 20 3.51 В 0.11 0+ 05 1960 В+=100 

Ce" —80128 20 2341.15 0.21 9.4 ms0.3 8- 0509Pe31 J 1969 IT-100 

І2рр —75227 29 * 1.49 m 0.11 (2*) 0594Bul8 TJ 1974 В+=100 ж 
132pm . 752008 408 308 308 * 1# s (5+) 05 90Ко25 Ј 1990 Bt 2112 

132рул _74980# 40# 250# 30# 2.46 us 0.04 (8*) 12Та18 TJD 2012 ІТ-100 ж 
132PrP _74930# 408 300% 30# 486 пз 70 (87) 12Та18 TJD 2012 ІТ-100 ж 
132Ма —71426 24 1.56 m 0.10 0* 0595Bull T 1977 B*-100 * 
132Pm 616304 150% 6.2 s 0.6 (3%) 05 1977 B*=100;B* pxSe-5 

132$ —55140# 300# 40 $ 03 0+ 05 1989 В+=100;В+р? 

1I?Ru —42200# 400# 100# ms 1*4 05 931440 D В+ 2; В+р 2;р=0 

*?Ag — T:symmetrized from 151.004=28(+15-12) жж 
*132Са T : average 15L004=82(4) 00На55,01На39-97(10) жж 
*132 п Т: others: 20Wh02=194(5) 151.004=198(2) 020112=206(6) 93Ru01=221(11) ж 
ж132 п Т: 86Wal7=204(6), 85Ве.А=204(6) (same as 86Wal7) 86Bj01=186(22) ж 
*132 п D : 9B 7 п average 20Wh02=12.3(0.4) 20Ве16-12(2) 93Ru01=10.7(3.3); others: жж 
*132 п D: 86ReZU=6.8(1.4) 80Lu04-4.2(0.9) ж 
*1325 1" T: average 17Ch51=2.15(0.16) 12Ka36=2.088(0.017) 94Ео14=2.03(4); ж 
x!?Sn" Т: other 82Ka25-1.7(2) жж 
ж132Те" — T:average 17Ki09=28.6(+1.2-1.1) 795108-28.1(1.5) ж 
x 132 Te” J: El to 6+ жж 
*!З?ТеР Т: average 17Ki09=3.52(0.09) 01Ge07=3.70(0.09) 79Si08=3.9(0.3) ж 
*132Рг T : average 94Ви18=1.47(0.12) 74Ar27=1.6(0.3) ж 
x рт Е: 12Tal8=219.9(0.2) keV above !3? Pr” ж 
xl32PrP? Е: 12Та18=273.0(0.6) keV above !?2 pr" ж 
x?7Nd T: average 95Bul 1=1.47(0.12) 77B002=1.75(0.17) ж 
133 Ав —29080# 500% 9/2%% В- 2;B-n? 

33Са —44140# 200# 61 ms6 7/2-# 11151004. T 2010 В-=100;В- n=?;6 72n ? * 
ІЗІ - 576908 200% 163.0 ms 1.6 (9/2+) 1120Ве16 TD 1996 В-=100;В-п=90 3;B -2n ? * 
133 үрт —57360# 200# 330% 40% 167 ms 11 (1/27) 1120Ве16 TD 1996 В-=100;В-п=93 3 ж 
13351 —70873.9 1.9 1.37 8 0.07 WITE 1193Ru01 TD 1973 В-=100;В- п=0.0294 24 ж 
13356 - 78924 3 2.34 m 0.05 (7/25) 1 1966 В-=100 

13356" —74383 9 4541 9 16.54 из 0.19 (21/2%)  1116Bol9 Е 1978 ІТ-100 ж 
133Te —82937.1 24 12.5 m 0.3 3/2+# 1 1940 В-=100 

Te" —82602.8 2.1 334.26 0.04 55.4 т 0.4 (11/27) 1 1957 В-=83.5 20;IT=16.5 20 

Te" —81326.7 22 1610.4 0.5 100 ns 5 (19/27) 1 2001 ІТ-100 

ІЗІ — —85857 6 20.83 h 0.08 7/[25* 1 1940 В-=100 

ІЗІ» 84223 6 1634.148 0.010 9 s2 (19/27) 1 1970 IT=100 

133p _84128 6 1729.137 0.010 ~ 170 ns (15/27) 1 1984 IT=100 

133P 83263 6 2493.7 0.4 469 ns 15 (23/2) 1 2009 IT=100 

133Xe —87643.6 2.4 5.2474 d 0.0005 3/2*« 11 FGK209 T 1940 В-=100 

133Хет —87410.4 2.4 233.221 0.015 2.198 а 0.013 11/2-*  1190NeZY J 1951 ІТ-100 ж 
133Хе" —854974 204 21478 208 8.64 ms 0.13 (23/2+) 11 17%006 EJ 2017 ІТ-100 ж 
133Cs —88070.943 0.008 STABLE 7/25 1 1921 IS-100 

ІЗ д —87553.5 1.0 10.5379 у 0.0016 1/2% 11 FGK209 T 1941 £-100 

133Ва" —87265.2 1.0 288.252 0.009 38.90 h 0.06 11/27«  1112Da04 Т 1941 IT=99.9896 4;е-0.0104 5 ж 
183га —85494 28 3.912 h 0.008 5/2tx 1 1950 В+=100 

133Се 82418 16 97 m4 1/2t* 1 1951 B*=100 

133Се" —82381 16 37.2 0.7 5.1 В 0.3 9/2-ж 1 1951 В+=100 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

P3pr —77938 12 6.5 m 03 5/2** 1 1970 B*-100 

133pm —77746 12 192.12 0.14 1.1 s 02 (1/2) 1 1995 ІТ-100 

33Ма —72330 50 70 s 10 (/2*) 1 1977 B*-100 

133 ъа" —72200 50 127.97 0.12 ~70 $ (1/2)* 1195Ві24 DT 1993 В+=?ЛТ=? 

133Ма" —72150 50 176.10 0.10 301 ns 18 (9/27) 1 1993 ІТ-100 

133Pm —65410 50 13.5 $ 2.1 (3/2+) 1 1977 В+=100 

pg" —65280 50 129.7 0.7 8# s (11/27) 1 1996 В+ ?3T? 

133$ —57230# 300# 2.89 8 0.16 (5/2+) 1 1977 B*=100;B* p=? 

133Sm” —57110# 310# 120# 60# 3.5 s 04 (4/27) 1 1993 В+=?АТ 9;В+р? 

I3Ey —47240# 300# 200# ms 5/2*8 В+ *5;B*p? 

1364 —36060# 5004 104 ms 5/2*8 В+ ?;В+р? 
*133Са T: average 15L004=64(8) 05Kr20=57(10) ж 
xcd D : В п was observed in 05Kr20, but it was not quantified жж 
* 133 T : average 19Р104,20Ве16-162(2) 151.004=163(7) 02Di12=165(3); ж 
x9 In T: other: 96Но16=180(15) жж 
ж 1331 D : %В ^ n from 20Ве16, supersedes 19Pi04=74(5) (same experiment); жж 
*133 т D: other: 96Но16-85(10) жж 
*33ш” Т: from 19Р104,20Ве16-167(11) ж 
*!33In™ р :%В-п from 20Bel6, supersedes 19Pi04=80(5) (same experiment); жж 
*!33Sn Т: average 06KeZZ-1.57(0.14) 93Ru01=1.20(0.05) 78$105=1.37(0.07) ж 
*1335 п T: 73Bo42-1.47(0.04), Визе ratio=2.57 жж 
*13351 — J:20Rol9-7/2 жж 
*133Sb” Е: Нот 45264x keV above gs, with x<30 keV іп 16В019 жж 
*133Хе" 1:90Ме2Ү-11/2 жж 
*133 Хе” Е: from 2107+x keV in 17Vo06; x=40#(20#) estimated by Nubase жж 
жІЗЗХе”  T:from 18Ka47 жж 
x?Ba" Т: average 12Da04=38.88(0.08) 11Gr01=38.92(0.09) жж 
134Cd —39460# 300# 65 ms15 0+ 15 2015 В-=100;В-п ?;B-2n? 

P^ —51970# 200# 136 ms4 7-4 0415Lo04 T 1996 В-=100;В- n~65;B-2n<4 ж 
P^" —51910# 200# 56.7 0.1 3.5 ив0.4 (57) 19Ph02 ЕТ] 2019 ІТ-100 

134Sn —66434 3 0.93 8 0.08 or 04 75As04 TD 1974 В-=100;8- п=17 13 * 
13451” —65187 3 1247.4 0.5 87 п58 6* 0412Ka36 T 2000 ІТ-100 ж 
3456 - 74019 3 674 ms4 (07) 11 185128 T 1967 B^ -100;87n? 

1345" —73740 3 279 1 10.01 $ 0.04 (T) 1118Si28 T 1968 В-=100;В- n=0.088 4 * 
134Те —82533.8 27 41.8 m 0.8 0+ 04 1948 В-=100 

Te" —80842.5 27 1691.34 0.16 164.5 пз 0.7 6+ 04 17003 T 1970 1Т=100 * 
1347 _84043 5 52.5 m 0.2 (4)+ 04 1948 В-=100 

134 т  _83727 5 316.49 0.22 3.52 m 0.04 (8)- 04 1970 — IT-97.7 10;В-=2.3 10 

134Xe —88125.834 0.006 STABLE >11Py 0+ 04 89Ва22 Т 1920 15-10.436 35:28? ж 
ІЗ Хе” —86160.3 0.5 1965.5 0.5 290 ms 17 7- 04 1968 ІТ-100 

ІЗ Хе" —85100.6 1.5 3025.2 1.5 5 usl (10*) 04 2001 ІТ-100 

134Cs —86891.165 0.016 2.0650 у 0.0004 4% 04 FGK209 T 1940 В =100;=0.00030 12 ж 
14 Су" —86752.421 0.016 138.7441 0.0026 2.912 h 0.002 8-* 04 1975 ІТ-100 

134Ва —88950.00 0.25 STABLE 0+ 04 1936 IS=2.42 15 

134Ва" —85992.8 0.6 2957.2 0.5 2.61 us 0.13 10* 04 19Ka36 JT 1982 ІТ-100 ж 
31а —85219 20 6.45 m 0.16 1+ 04 1951 В+=100 

134] ат —84780# 100# 440# 100# 29 us4 (67) 04 1985 ІТ-100 ж 
134Ce —84833 20 316 4 0.04 0+ 04 1951 £-100 

134Сет —81624 20 3208.6 0.4 308 ns 5 10+ 04 1980 ІТ-100 

134р; —78528 20 17 m2 27ж 04 1967 В+=100 

134рүт —78460 20 67.7 0.4 ~ll m 67 0411Til0 EJ 1973 B*-100 * 
P^Nq —75646 12 8.5 m 1.5 0+ 04 1970 В+=100 

P4Nq" - 73353 12 2293.0 0.4 389 из 17 8 04 17Ре03 Т] 1969 ІТ-100 ж 
P^pm —66760 40 *& 22 s 1 (5%) 04 1977 В+=100 

14р" —66710# 60# 50# 50# *& “58 (Z5) 04 1988 B*-100 

134Pm” —66640# 608 120% 50# 20 ив1 (77) 09Cu02 TJ 2009 ІТ-100 ж 
P^$m —613804 200% 9.5 s 08 0+ 04 1977 В+=100 

134Eu - 498008 300% 500 ms 200 04 1989 B*=100;B* p=? 

134Gd —41530# 400# 400# ms 0+ 04 В+ ?;В+р? 

*134 п T : average 15L004=126(7) 020112=141(5) 96Но16-138(8) ж 
*134 п D : %В-п from 96Но16; %В-2п intensity limit from 95Jo.A жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

*134 п T : unweighted average 93Ru01t=1.050(0.011) 75As04=0.7(0.2) 15L004=0.89(0.2) ж 
*134 п T: 20Wu04=1.07(0.27); Birge ratio=4.15; others 90Fo03=1.2(0.1) жж 
*134 Sn Т: 76Lu02-1.04(0.02) 02Pf04=1.12(0.08), compilation жж 
*134 51”  T:symmetrized from 12Ka36=86(+8-7); other 00Ко15-80(15) жж 
x Sb" Т: average 18Si28=9.87(0.08) 93Ru01=10.07(0.05) ж 
*!З#Те" — T:average 17Ur03=165.1(1.0) 01Mi22=165(6) 950m01-164(1) 701020-163(7) ж 
xP^Te" Т: 74CIZX-163(4) 745004=170(4) 76ChZD=161(4); others 17Ki09=190(10) жж 
*134 Те" Т: 74В103=196(7) 04Hw02-197(20) жж 
*134 Хе T : others Onu-BB 89Ba22>58Zy апа >26Zy for 0+->0+ and 0+->2+ respectively жж 
*134 0s D : %= from 75Уа12 жж 
ж134Ва” Т: average 19Ka36=2.51(0.30) 82BeZY=2.63(0.14) ж 
x"^La" Е: from 336.44(17)+x keV; x=100#(100#) keV estimated by Nubase жж 
ж134рр" Б: from а least-squares fit to the level scheme of 117110 жж 
*134 Ма” Т: average 17Pe03=380(20) 72Ра26-410(30) жж 
x^Pm" ЕВ: 70.7(0.2) keV above a 6+ state that decays via a low-energy gamma to 5+ жж 

B5Cq -22820% 4004 5/27% B- ?;В-п? 

135In —47110# 300# 103 ms3 9/2+# 1620РҺһ77. TD 2002 В-=100;В- n= ?;B~2n ? * 

13551 —60632 3 515 ms5 7/27% 16 151004 Т 1994 В -2100;B ^ n=21 3;В 2,2 

13556 —69690.3 2.6 1.668 8 0.009 (7/2*) 1620Wa04 D 1964 В -100;B ^ n=19.1 5 * 

135Te —77728.8 1.7 19.0 s 02 (7/27) 08 1969 В -100 

Te" —76173.9 1.7 1554.89 0.16 511 ns20 (19/2) 08 1980 ІТ-100 

135ү —83779.2 2.1 6.58 h 0.03 7/2%ж 08 1940 В -100 

35Хе —86413 4 9.14 h 0.02 3/2* 08 1940 В-=100 

135Хе" —85886 4 526.551 0.013 15.29 т 0.05 11/2-* | 0890NeZY J 1960 IT~100;B~=0.30 17 * 

135Cs —87582.0 0.4 1.33 Му0.19 7/2 * 08 16Ма05 Т 1949 В” -100 ж 

135С5" —85949.1 1.6 1632.9 1.5 53 m2 19/27% 08 1962 ІТ-100 

135Ва —87850.65 0.25 STABLE 3/2+* 08 1932 IS=6.59 10 

135Ва” —87582.43 0.25 268.218 0.020 28.11 h 0.02 11/27 0812Da04 Т 1948 ІТ-100 

135Ва" —85462.7 0.6 2388.0 0.5 1.06 ms0.04 (23/2*) 18Ka47 ETJ 2018 ІТ-100 

35а —86643 9 18.91 В 0.02 5/2%ж 08 18Ab02 Т 1948 +=100 

Ce - 84616 10 17.7 h 0.3 1/2%ж 08 1948 B*=100 

135Се" —84170 10 445.81 0.21 20 s 1 (11/22) 08 1963 ІТ-100 

135р, —80936 12 24 ml 3/2% 08 1954 B*-100 * 

135рүп . 80578 12 358.06 0.06 105 ив10 (11/27) 08 1973 ІТ-100 

135Мӱ —76214 19 12.4 т 0.6 9/2-ж 08 1970 В+=100 

5Ndq" —76149 19 64.95 0.24 5.5 m 0.5 (1/27) 08 1970 B * 2:100;IT ? 

135Pm —70060 80 49 s3 (3/2*,5/2*) 08 1975 В+=100 

5pm" —69830# 50# 240# 100# 40 s 3 (11/27) 08 89Ko07 TJ 1989 В+=100 * 

35$ —62860 150 10.3 s 0.5 (7/2*) 08 7780021 1977 B*=100;B* p=0.02 1 

135Би —54150# 200# 1.5 $ 02 5/29% 16 1989 B*-100;8* p? 

35а -44250% 4004 1.1 $ 0.2 (5/2*) 16 1996 В+=100;В+р=2 

135Tb —33050# 400# 1.01 ms0.28 (7/27) 16 2004 р=100;В+ 2 * 
*135 п T : average 20PhZZ-104(4) 15L004=103(5) 02Di12-92(10) ж 
x D : B^n was observed іп 02Di 12 and 20PhZZ, but was not quantified жж 
*!355Ь D : %В ^ п average 20Wa04=14.6(0.4,stat)(1.2,syst) 17AgZZ=24.5(1.0) жж 
*13556 р: 93Ru01=21.0(1.1) 025Һ08-22(3) 78Cr03=14(1) 93Ru01=22(4), ж 
*!355Ь D: supersedes 77Ru04=19.9(2.1); Birge ratio=3.46 жж 
*!355Ь T : average 93Ru01=1.662(0.010) 68То18=1.696(0.021); other (recent) жж 
ж1358Ь T: 20Wu04=1.57(0.23), outweighed жж 
*135Хе" р:%В- ranging from 0.004% to 0.6% жж 
жІЗ5Хе" 1:90ме2Ү-11/2 жж 
*!35С$ T : average 16Ма05=1.6(0.6) by АМ$ and 1.3(0.2) ICPMS жж 
ж135рг J: 19Fr08,72Ek04=3/2 ж 
*135Рш” E : from ТММ of 11/2- level іп Pm isotopes: ?Pm: 130 keV жж 
xP5Pm" E: 137Pm: 150(50) keV ?Pm: 189 keV !^! Pm: 629 keV жж 
*З5ТЬ Т : symmetrized from 04%007=940(+330-220) us жж 

361  —40970# 300# 86 ms9 T 1815Lo04 TD 2015 В-=100;В-п ?;B-2n? * 

BóSn —56170# 2005 355 ms 18 0* 1820Ju02 T 1994 В -100;B ^ n=28 3:8 2,2 * 

13656 —64507 6 923 ms 14 (17) 1820Wa04 D 1976 B =100;В- п=24.7 5; 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 























Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
В 2n=0.14 3 

1365" —64238 6 269.3 0.5 570 пв5 (67) 1812Ka36 T 2001 ІТ-100 ж 

BóTe —74425.3 2.3 17.63 8 0.09 0+ 18 18Са22 р 1974 В-=100;В- п=1.37 4 * 

Bé] — —79545 14 83.4 s 04 (17) 18 1949 В--100 

136" — —79339 5 206 15 BD 46.6 s 1.1 (6”) 18 1959 В--100 

136Xe —86429.170 0.007 2.18 Zy 0.05 0* 18 20ВаА T 1920 IS=8.857 72:28 - 100 * 

136Хет —84537.43 0.07 1891.74 0.07 2.92 из 0.03 6* 1817Ki09 T 1969 ІТ-100 ж 

13665 —86338.9 1.9 13.01 4 0.05 5% 18 1951 В -100 ж 

Bécs" —85821.0 1.9 517.9 0.1 17.5 $ 0.2 8* 18 1981 IT=?;B~ ? ж 

136Ва —88887.08 0.24 STABLE 0* 18 1932 IS=7.85 24 

136Ва" —86856.55 0.24 2030.535 0.018 308.4 ms 1.9 7- 19 1965 ІТ-100 

136Ва"” —85529.9 0.3 3357.19 0.25 91 ns2 10+ 19 2004 ІТ-100 

Bépa —86040 50 9.87 т 0.03 1% 19 1950 B*=100 ж 

136] ат —85780 50 259.5 0.3 114 ms5 (T) 19 1966 ІТ-100 

ІЗІ a” - 83520 50 2520.6 0.4 187 пз 27 (147) 19 2015 ІТ-100 

136Ce —86508.5 0.3 STABLE >32Ру 0+ 1911Be02 Т 1936 IS=0.186 226% ? * 

136Се" —83413.5 0.7 3095.0 0.6 1.96 us 0.09 10* 1913Val0 T 1991 IT=100 ж 

Bopr - 81340 11 13.1 т01 Qt 19 1968 B*=100 * 

36ма —79199 12 50.65 m 0.33 0+ 19 1968 B*-100 

36pm —71170 70 * 107 s 6 T 19 73PaZV T 1988 B*=100 * 

B6pgy" —71070 90 100 120 MD* 90 s 35 2*4 1989Vi04 T 1982 B*-100 * 

136pm” —71130 70 42.7 0.2 1.5 и50.1 7T 19 088105 ET 1987 ІТ-100 ж 

BóSm —668 1 12 47 $2 0+ 19 1982 В+=100 

136$ т” —64546 12 2264.7 1.1 15 ps1 (87) 19 1994 ІТ-100 

136Еи —56240# 2004 * 3.3 s 0.3 6*8 19 1987 В+=100;В+р=0.09 ж 

B6Eu" 561408 2208 100% 100% 7 3.8 8 03 ия 19 1987 В+ =100;В+р==0.09 ж 

36Gd —49090# 3008 1# s >200ns 0* 19 2000 Bt *3B*p? 

BéTb —35900# 500 2008 ms 57% 19 Bt *:B*p? 
ж136 п T : symmetrized from 15L004=85(+10-8) жж 
*136Sn D : %B~n average 11Аг18=27(4) 02Sh08=30(5) жж 
*136 п T : average 20Ju02=361(5) (supersedes 15L004=350(5)) 11Аг18-300(15); жж 
*136Sn T: Birge ratio=3.86 жж 
*136Sb D : %В ^ n average 20Wa04=17.6(1.0,stat)(2.7,syst) 18Са22-32.2(1.5) жж 
ж1368Ь D: 15CaZM=19.2(1.8) 93Ru01=16.3(3.2); Birge ratio=3.97; %B~ 2n from 18Ca22 жж 
*1!36Sb” Т: others 151.008=489(40) 075127-480(100) 01М122-570(50) ж 
*!36ӨТе р:%Фртпауегаге 18Ca22=1.47(0.06) 93Ru01=1.31(0.05) 12Ма63-1.34(0.13) ж 
ж136Хе T : value for 2у-В; other 19ба11-2.23(0.08) 14A103=2.165(0.061) жж 
*36Хе Т: 12Gal7=2.38(0.14) 15Ва11-2.19(0.06) (evaluation); Onu-BB: 18А105>18 Yy ж 
«Xe Т: 16As01>2.5 Yy 13Са07>19 Yy 12Au03>16 Yy 02Ве74:>102у (all at 90% C.L.) ж 
*136Хе" Т: average 17Ki09=2.92(0.03) 70Jo20=2.80(0.37), 3.40(0.35) ж 
*36Хе" Т: 74С17Х-2.78(0.17), 3.35(0.47) 70Са25-2.8(0.2),3.0(0.3) ж 
*136Хе" Т: 706138-3.10(0.38) 69Wa29=3.4(0.4) жж 
«Cs — J:81Th06,76Fu06,71Da01-5 жж 
*136Су" J: 81ТҺ06=8 жж 
*!36С$" — E:also 83We07=518(5) жж 
*Pépa — J:76Fu06,73In04-1 жж 
*136Се T : for 2K cature-2nu; see also 17Be21 жж 
жІЗ6Ссе" Т: average 13Val0=1.9(0.1) 75Үо01-2.2(0.2) ж 
*36рг 1: 19Fr08,76Fu06,72Ek04=2 жж 
*136Рт J: expected conf=p5/2[532] n9/2[514],K=7+ (prolate shape); supported by the жж 
*PóPm J: observed direct feeding to 1-6,7 levels following ?6Pm В+ decay жж 
*36Рш” Т: from 30 s < Т1/2 «150 s іп 89Vi04; other 88Ke03=300(50)s, but according жж 
*136Рш” Т: to the authors the value is poorly defined жж 
*136Рш”" 7: expected p5/2[532] n9/2[514],K=2+ (prolate shape); supported by the жж 
*136рш”" J: observed direct feeding to 1-2,3 levels following '36Рил B+ decay жж 
*!36Pm” ЕВ: 088105=42.7(0.2) keV above a long lived state that could be either the жж 
ж136рт" Е: gs ог the isomer жж 
*PóPm" J: expected conf=p5/2[413] n9/2[514],K=7- (prolate shape); 42.76 E1, жж 
*!36Pm” J: consistent with the measured half-life жж 
ж136%Ец 1: expected conf=p5/2[413] n7/2[404],K=6+ (prolate shape) жж 
*136 и J : expected conf=p5/2[413] n7/2[404],K=1+ (prolate shape) жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

1371 —35830# 400# 70 ms40 9/2+# 15151004 Тр 2015 В-=100;В-п 2;В-2п ? * 

$n —50150# 300# 249 ms 15 5/27% 07 ПАг18 TD 1994 В-=100;В- п=48 6;B 2n ? * 

13756 —60060 50 497 ms21 7/25Ң 07 20%и04 Т 1994 В-=100;В-п=49 6;B~2n ? * 

137Te —69303.8 2.1 2.49 8 0.05 3/2748 0717Ар72 D 1975 В-=100;В- п=2.94 14 * 

1377  —76356 8 24.13 8 0.12 7/29% 0720С201. D 1943 В-=100;В- п=7.51 11 ж 

137Хе —82383.41 0.10 3.818 m 0.013 7/2-* | 0789Bo03 J 1943 В-=100 * 

13765 —86545.8 0.3 30.04 у 0.04 7/2+* 07ЕОК204Т 1951 В -100 

137Ва —87721.40 0.25 STABLE 3/25 07 1932 IS=11.23 23 

137Ва" —87059.74 0.25 661.659 0.003 2.552 m 0.001 1/27% 07 1965 ІТ-100 

137Ва" —85372.3 0.6 2349.1 0.5 589 ns 20 (19/22) 07 17%001 T 1973 ІТ-100 

137La —87140.9 1.6 60 Ку20 7/29 07 1948 £-100 

pa" —85271.4 1.6 1869.50 0.21 342 ns25 19/27 07 1982 ІТ-100 

ІЗ7Се —85918.8 0.4 9.0 h 03 3/25 07 1948 В+=100 

Ce" —85664.5 0.4 254.29 0.05 344 h 03 11/2-* 07 1958 IT=99.21 4;B+=0.79 4 

pp —83202 8 1.28 h 0.03 5/2+ж 07 1958 В+=100 

pp" —82641 8 561.22 0.23 2.66 us 0.07 11/27 07 1987 ІТ-100 

BINd —79584 12 385 m 1.5 1/25 07 1970 B*-100 

137Ма" —79065 12 519.43 0.20 1.60 s 0.15 11/27 07 1970 IT-100 

137Pm —74073 13 & 2# m 5/278 1975 p*? 

pg" —73910 40 160 50 BD & 24 т 0.1 11/27 07 1973 B*-100 

137$ —67992 29 45 51 (9/22) 07 1986 В+=100 

$m" —67890# 60# 100% 50# 208 s 1/24 В+? 

17Ец 60146 4 8.4 ѕ 0.5 5/2+# 07 88ВедА Т 1982 В+=100 

137ба —51210# 300# 2.2 $ 02 (7/2)(+#) 07 1999 B*-100;8* p=? 

137Tb —40970# 400% 600% ms 3/2%% p?^*? 

1371 T : symmetrized from 15L004=65(+40-30) 

1375 п Т : average 11Аг18=273(7) 20Wu04=204(12) 20Ju02t=238(8), supersedes 

13751 Т: 15Lo04-230(30), 02Sh08=190(60); Birge ratio=3.09 

137Sn р: %В 7 n average 11Аг18=50(8) 02Sh08=58(15) 20Ju02d=32(15) 

13756 Т: average 20Wu04=566(52) 11Ar18=492(25) 02Sh08=450(50) 

1375, D : %B~n average 11Ar18=49(8)% 02Sh08=49(10)% 

137Те J: TNN of №85 isotones. Ensdf2007=(7/2-) from shell-model prediction 

IT Te D : %В ^ n average 17AgZZ=2.6(0.3) 93Ru01=3.04(0.16) 

137] T : from 936001, supersedes 74Ru08=24.5(0.2) (same group) 

137] D : %В п average 20Cz01=6.66(0.34) 17Ва10=7.9(0.5) 16Ag03=7.76(0.14) 

137] D: 93Ru01=7.14(0.23) 

137Хе — J:89Bo03,90NeZY-7/2 

137Ba” J: from 19Ка04 

137рү 1: 19Fr08,72Ek04=3/2 

B8$n —45510# 400# 148 ms9 0+ 1720Wu04 T 2010 В-=100;В- п=36 12;B-2n ? 

13851” —44170# 400# 1344 2 210 ns 45 (6+ 17 2014 ІТ-100 

3856 - 546508 300% 333 ms7 (3-) 17 20\/104 T 1994 В-=100;В-п=72 8;В-2п ? 

138Te —65696 4 1.46 $ 0.25 0+ 17 20\/104 Т 1975 В-=100;В-п=4.80 23 

1381 — —71980 6 6.26 s 0.03 (17 17 20Cz01 D 1949 В-=100;В- п=5.33 11 

138" 71912 6 67.9 0.3 1.26 us0.16 (37) 17 2007 IT-100 

138Хе _79972.2 2.8 1414 m 0.07 0* 17 1943 В-=100 

138Cs —82887 9 33.5 т 0.2 3 17 1943 В-=100 

1388Сут —82807 9 79.9 0.3 2.91 т 0.10 67x 17 1971 IT=81 3;B~=19 3 

138Cs¥ —82847 25 40 23 R=? fsmix 

138 Ва —88261.81 0.25 STABLE 0* 17 1925 IS=71.70 29 

138Ва" —86171.27 0.25 2090.536 0.021 850 пз 100 6+ 17 1971 ІТ-100 

18га —86513.4 0.4 103 бу1 5** 17 1947 15-0.0 8881; *=65.5 4; 

В-=34.5 4 

138] а" —86440.8 0.4 72.57 0.03 116 ns 5 (3)* 17 1975 ІТ-100 

138] а" —85774.6 0.4 738.80 0.20 2.0 из 0.3 7- 17 14А502 TJ 2014 IT=100 

138Се —87565.9 0.5 STABLE >44Py 0+ 17 1936 15-0.251 2;2B+ ? 

138 Сет —85436.6 0.5 2129.28 0.12 8.73 750.20 7- 17 1960 ІТ-100 

138рг —83129 10 1.45 т 0.05 1* 17 1951 B*=100 

138pm —82779 16 350 19 BD 2.12 h 0.04 77 17 1958 B*-100 

138Nd —82017 12 5.04 h 0.09 0* 17 1965 B*-100 

138 Ма” —78843 12 3174.5 0.4 370 ns 5 10+ 17 1975 IT=100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

8pm —74914 12 3.24 m 0.05 37% 17 1973 B*-100 

138 Pm” non — exist EU 10 s 2 1*4 17 83А106 ІТ В+=100 

138$ —71498 12 3.1 ш 0.2 0+ 17 1982 В+=100 

38Еи —61750 28 *& 5# s 27% 17 FGK205 EJ 1982 p*? 

B8Eu" —61650# 608 100% 50# *& 12.1 $ 0.6 77% 17 FGK205 Е] 1982 B*-100 

B86d 556604 2008 47 s 0.9 0+ 17 1985 B*-100 

B86g" —53430# 2004 2232.6 14 6.2 из0.2 (8) 17 1997 ІТ-100 

B*Tb —43600# 300# 800% ms >200ns 2%% 17 1993 B* Вр ?;p=0 

138ру —34930# 500# 2008 ms 0+ Bt *:B*p? 


138 бп T : average 20Wu04=158(15) 20Ju02t=142(12), supersedes 151.004=140(+30-20) 
3856 Т: average 20Wu04=326(8) 15Le14=346(19) 11Аг18-350(15) 

138 Те D : %B~n from 17AgZZ; other 75As04=6.3(2.1) 

138Te Т: average 20Wu04=1.50(0.32) 75As04=1.4(0.4); other 06KeZZ-1.151(0.028) 
138] D : %В n average 20Cz01=6.07(0.34) 17AgZZ=4.98(0.18) 116037-5.32(0.20) 
1387 D: 93Ru01=5.56(0.22) 

P$Cs — J:678:22,788c27,79Bo01-3 

13805 — J:81Th06-6 

31а — J:558031,72Fil4-5 

138Ce T : see also 17Be21t 

138pm у; 72Ek04=7 

138Pm Ј: expected conf=p5/2[532]n1/2[400],K=3- (deformed shape) 

138Pm” I: not confirmed in 00Ве42 

38 Ви”  J: from the expected conf=p5/2[413] n9/2[514],K=2- (deformed shape); 

ІЗ ви” J: from systematics (p5/2[413] at Z=63 апа n9/2[514] at N=75); 

B8Eu" J: Ensdf2017=(1-) 

D5Eu" Ју: from the expected conf=p5/2[413] n9/2[514],K=7- (deformed shape); 

385” у: from systematics (p5/2[413] at Z=63 and n9/2[514] at N=75); 

DS5Eu" у: Ensdfl7 J=(6-) as a ground state, but the proposed 

385” у: conf-p5/2[532] n7/2[404] violates the GM rule 


13951 —39310# 400# 120 ms38 5/27% 

13955 —50050# 400# 182 ms9 7/2*8 

139Te - 60205 4 724 ms81 5/27% 

1397 — 68471 4 2280 s 0.011 7/2+# 

19е —75644.6 24 39.68 s 0.14 3/2-* 16 
139Cs —80701 3 9.27 m 0.05 7/2%ж 16 
39Ва —84913.92 0.25 82.93 m 0.09 7/22% 16 
I? La —872224 0.6 STABLE 7/2%ж 16 
139] ат —85422.0 0.7 1800.4 0.4 315 ns 35 (17/2*) 

19Се —86957.7 24 137.642 d 0.020 3/2*» 

139Се" —86203.5 24 754.24 0.08 57.58 s 0.32 11/27 16 
139Pr —84829 4 4.41 В 0.04 5/29% 16 
B°Nd —82017 28 29.7 m 0.5 3/29% — 16 
9?Nd" —81786 28 231.16 0.05 5.50 h 0.20 11/2-* 16 
139 ма" —79400 28 2616.9 0.6 276.8 п 1.8 23/2* 16 
139Рш —77501 14 4.15 m 0.05 (5/2* 16 
9pm" —77312 14 188.7 0.3 180 ms20 (11/2- 16 
13950 —72380 11 2.57 m 0.10 1/2*« 16 
1395" —71923 11 457.38 0.23 10.7 s 0.6 11/27 16 
139FEu —65398 13 17.9 s 0.6 (11/2) 16 
B9gy" —65250 13 148.3 0.3 10 us2 (7/27) | 16 
1964 —57630# 2004 * 5.7 s 0.3 9/27% 

139 а” —57380# 250% 250% 1504 * 4.8 s 0.9 1/2*8 16 
139Tb —48130# 300% 1.6 $ 02 5/24 16 
ІЗ уу —37700# 500% 600 ms 200 (7/29) 01 


195, T : average 20Wu04=114(49) 15L004=130(60) 

139Sb Т: other 11Аг18-93(--14-3) 

139 Те Т: others (not trusted) 11Аг18=1600(300) 06KeZZ=598(20) 

139] D : %В п average 17AgZZ=9.27(0.33) 93Ru01=10.3(0.4) 81Но07-10.0(1.1) 
139 D: 75As04=10.2(0.9) 


139Xe J : also 90NeZY=3/2 


139Cs — J:79Bo01,79Ek02,81Th06,87Co19-7/2 
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16 20Wu04 T 
16 20Wu04 T 
16 20Wu04 TD 
16 17AgZZ D 


16 99Xi04 T 


2015 
1994 
1994 
1949 
1951 
1939 
1937 
1924 
2012 
1948 
1967 
1951 
1951 
1951 
1980 
1967 
1975 
1971 
1973 
1975 
2011 
1983 
1983 
1999 
1999 


В-=100;В-п ?;В- 2n? 


В =100;В 7 п=90 10;8 2n ? 


В-=100;В-п? 

В-=100;В-п=9.74 24 

B--100 

B--100 

B--100 

IS=99.9 1119 

ІТ-100 

є=100 

ІТ-100 

B+=100 

B+=100 

В+=87.0 10;IT=13.0 10 

IT=100 

B+=100 

IT~100;8* ? 
*=100 

IT=93.7 5:8 +=6.3 5 

B+=100 

IT=100 

B*=100;B* p=? 

B*=100;B* p=? 

B*=100;B* p? 

B*=100;B* px11 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


жж 


ж ж жж ж ж жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
*139 Ва J : 83Ми12=7/2 
*PLa 1:71СҺ02-7/2 
*139 Се J : 731п04-3/2 
xl39Pr Ј: 72Ek04=5/2 
*°Nd Ј: 72Ек04=3/2 
xP?Nd" у: 72Ек04=11/2 
x!39Nd” Т: average 13Уа10=278(2) 08Ее02=272(4) 
ж139$т J: 92Le09=1/2 
ж ба Т: average 99Х104-5.8(0.9) 88Ве.А=5.8(0.4); other 83Ni05=4.9(1.0) 
*!399ба Т: notused since it corresponds to a mixture of gs and (һе isomer 
*139 ба D : Втр were observed іп 83Ni05 and it is assumed that they are 
*139 ба D: associated with both the ground state and the isomer 
*!3°ба"" р: В+р were observed in 83Ni05 and it is assumed that they are 
x?Gd" D: associated with both the ground state and the isomer 





140Sn —34490# 300% 50# ms >550ns ot 185611 I 2018 B- 2;B-n?;B-2n? 

405, —44390# 600# 170 ms6 (3-) 1820Wu04 Т 2010 В--100;8-п-234; 
В 2n=7.6 25 

140Sp™ —44060# 600# 330# 30# 41 us8 (67,77) 18161001 ETJ 2016 IT=100 

MOTe —56367 14 351 ms5 0* 18 20Wu04 TD 1994 B~=100;B~ n=? 

140] — —63606 12 588 ms 10 (27) 18 17М019 J 1972 В-=100;В- n=7.60 28; 
B-2n? 

140Xe —72986.5 2.3 13.60 s 0.10 ot 18 1951 В-=100 

06% —77050 8 63.7 s 0.3 17> 18 1950 В--100 

140Су" —77036 8 13.931 0.021 471 ns 51 Q)= 18 1974 IT=100 

40Ba —83268 8 12.7534 d 0.0021 ot 18 FGK204 Т 1939 В--100 

140 a —84312.1 0.6 40.289 h 0.004 37x 18 FGK209 Т 1935 В-=100 

40Се —88074.2 1.3 STABLE ot 18 1925 15-88.44951 

140Сет —85966.3 1.3 2107.854 0.024 7.3 us1.5 6t 18 1966 ІТ-100 

140Pr —84686 6 3.39 m 0.01 Ы 18 1938 B+ =100;e+ =48.7 22; 
€=51.3 22 

140pm —84558 6 127.8 0.3 350 ns 20 5+ 18 1964 IT-100 

Mop; - 83922 6 763.7 0.5 3.05 ив0.20 (7) 18 1964 IT-100 

MONd —84257 3 3.37 а 0.02 ot 18 1949 е-100 

HONq" —82035 3 2221.65 0.09 600 us 50 T 18 1962 IT-100 

MONd" —76822 3 7435.1 0.4 1.22 us 0.06 20* OSFe02 ТЈ 2008 ІТ-100 

Норт —78212 24 92 s 02 1+ 18 1966 В+=100 

Морт” 77783 13 429 28 вр 5.95 т 0.05 8- 18 1966 B*-100 

MO$m —75456 12 14.82 m 0.12 ot 18 1967 В+=100 

Нора —66990 50 1.51 $ 0.02 1% 18 918103 TD 1982 В"-100;е"-95.17; 
є=4.97 

Ни" —66780 50 210 14 125 ms2 (57) 18 912103 TDE1988 ITz:100;B* <1 

MOEg —66320 50 669 14 299.8 ns 2.1 (8*) 18 2002  IT-100 

06а -61782 28 15.8 s 04 ot 18 91Fi03 TD 1985 B+=100;e+=67 8;£=33 8 

140Tb —50480 800 2.29 s 0.15 (7%) 18 918103 D 1986 В"-100;е<3:8%р-0.26 13 

М0ру —42830# 400% 700% ms ot 18 2002 В*?;В*р? 

140рут —40660# 400# 2166.1 0.5 7.0 ив0.5 8- 18 15Ко14 ЛЕ 2002 ІТ-100 

MOHo —29320# 5004 6 ms3 8% 18 1999 — p=?;B* 5B*p? 


MOSb Т: average 20Wu04=169(7) 17М012=173(12) 
: 16L001=298.2+x keV; x=30#(30#) keV estimated by the authors 


Е 

5 
n 
я 

3 
т 


140Te : average 20Wu04=360(21) 17Мо19=350(5); other 06KeZZ=334(14) 
1407 : average 20Wu04=553(46) 76Lu02-590(10); others 76Ah01=860(40) 
140] : 75Kr17=870(40) 74Кі21-880(130) 70HeZH-860(140) 70WiZN-880(120) 


Т 
Т 
Т 
1407 р: %B~n from 17AgZZ=7.60(0.28); other (recent)20Wa04=7.6(0.9,sta)(2.7,syst) 
J : 79Ek02,79Bo01=1 

J 

Т: other: 071471=7.3(0.4) for q=59+ (bare ion) 3.04(0.10) for q=58+ 
MOpr T: (Н-Ше ion) and 3.84(0.15) for q=57+ (He-like ion) 
морг D : Фе" 242.4(2.3); Фе-57.6(2.3) for q=58+ (H-like ion) and 
морг D: %et=51.2(3.1); %€=48.8(3.1) for 4=57+ (He-like ion) 
мор: D: e* decay for the ground state (neutral atom) from 72Еу01 
MONd"  T:average 13Val0=1.2(0.1) 08Ее02=1.23(0.07) 


030001-97 


Chinese Physics C Vol. 45, No. 3 (2021) 030001 





Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

xl40Bu” E: from 185.3+x keV and x<50 keV in 91Fi03 ж 

xlPEu" В: from 459.5(0.3) keV above ЧО Eu” ж 

x^ Ho D : Фр observed in 99Ry04 жж 

Ish - 395408 500% 103 ms29 7/25Ң  1820Wu04 TD 2018 B^ -100;87n ?;B-2n? 

1те —50670# 400# 193 ms16 5/2-# | 1420Wu04 TD 1994 В-=100;В-п ?;B 2n? 

MIp — —59927 16 420 ms7 7/2*8  1420Wu04 TD 1974 В-=100;В- п=21.2 30 * 

Хе —68197.3 2.9 1.73 s 0.01 5/27% | 1490NeZY J 1951 В-=100;В- n=0.044 5 * 

МІС —74477 9 24.84 s 0.16 7/2+ж | 1493Ru0] TD 1962 f--100;8-n-0.0342 14 * 

141Ва —79732 5 18.27 m 0.07 3/27» 14 1945 В--100 

141ра —82930 4 3.92 h 0.03 (7/2*) 14 1951 В-=100 

М1 Се —85431.1 1.3 32.505 а 0.010 7/2-* 14ЕСК204Т 1948 В-=100 

Mlpr —86014.5 1.5 STABLE S/2*« 14 1924 . 15-100 

141№а —84192 3 2.49 h 0.03 3/2*« 14 1949 В+=100;=97.28 16; * 
e*-2.72 16 

HI Nq" —83435 3 756.51 0.05 62.0 s 0.8 11/2- 1470АЬ05 D 1960 ІТғ-100;8%-0.0328 

41pm —80523 4 20.90 m 0.05 S/2*« 14 1952 B+=100 

141 Pm” —79894 4 628.62 0.07 630 ns 20 11/27 14 1970 — IT-100 

41pm” —77992 4 2530.75 0.17 >2 us (23/2*) 1485Аг19 TDJ 1985 ІТ-100 

Sm —75934 9 10.2 m 0.2 1/2*« 14 1967 B*-100 

141 Sm” —75758 9 175.9 0.3 22.6 m 0.2 11/27* 14 1967 В+=99.69 ЗЛТ=0.31 3 

М1 Би —69926 3 407 8 07 5/2* 14 1977 B*-100 

141ү" —69830 3 96.45 0.07 27 s 03 11/27 14 1973 IT=86 3;8*-143 * 

18а —63224 20 14 s4 (1/2%) 14 1986 — В+=100;В+р=0.03 1 * 

141 Са” —62846 20 377.76 0.09 24.5 8 0.5 (11/2) 14 1986 = Bt =89 2;IT=11 2 * 

ITb —54540 110 * 3.5 $ 02 (5/27) 14 1986 В+=100 

міты" —54540# 230# O# 2008 ^ EU* 79 s 0.6 11/278  1488BeA I 1988 B*-100 

MIDy —45380# 300% 900 ms 140 (9/22) 14 1984 В+=100;В+р=? 

MIHo —34360# 400% 4.1 ms0.1 (7/27) 14 1998 рх100;8+ ?;В+р? 

141 Ho" —34290# 400% 66 2 7.3 us 0.3 (1/2%) 14 1998 p-100 

xHlT D : %B~n from 80А115 жж 

xl4lT T : average 20Wu04=418(8) 80A115=430(20); others 74Kr21=410(80) ж 

ж141] Т: 76Lu02-480(30) 70HeZX-430(80) ж 

ж Хе J: also 90NeZY-5/2 жж 

ж141С5 Т: average 93Ru01=24.34(0.12) 860k03-24.98(0.13) 760:03=24.94(0.06), ж 

MIGs T: Birge ratio=3.26 жж 

x^ Nd D : 96e* average 72Еу01-2.72(0.20) 66Gr05=2.73(0.27) жж 

*l4lEu” D : symmetrized from %IT=87(+2-4) and %B+=13(+4-2) жж 

«/41Gd Ј: weak 7” arguments in Ensdf2001 жж 

x^ Gd" Ј: weak 7” arguments іп Ensdf2001 жж 

4256 - 336108 300% 80 шв50 20Wu04 T 2018 В-=100;В-п ?;B-2n? * 

OTe —46550# 5004 147 ms8 0+ 11 20Wu04 TD 1994 . В-=100;В-п 9-2,7 

1427 54803 5 235 тѕ11 278 1120Wu04 TD 1975 В-=100;В-п ?;B^ 2n? * 

42Хе —65229.6 27 1.23 $ 0.02 0+ 1 1960 В--100;8-п-0.373 ж 

14265 70515 7 1.687 8 0.010 07 11 93Ви01 TD 1962 В-=100;В- n=0.089 3 * 

'2Ba —77842 6 10.6 m 0.2 0+ 1 1959 В-=100 

Ta —80024 6 911 m 0.5 рды 11 19Kr10 T 1953 В--100 ж 

427 a" —79878 6 145.82 0.08 870 пз 170 (4)- 1 1983 ІТ-100 

42Се —84532.9 2.4 STABLE >2.9Бу 0+ 11 19Ве29 Т 1925  IS-11.114 51;а 2:20 ? ж 

142Pr  —83786.4 1.5 19.12 h 0.04 27x 1 1935 В ~100;e=0.0164 8 

142pm —83782.7 1.5 3.694 0.003 14.6 m 0.5 57 1 1967 ІТ-100 

PNd —85950.1 1.3 STABLE 0+ 1 1924 15=27.153 40 

nq” non — exist EU 16.5 из 6+ 14 87Pr09 I 1964 ІТ-100 ж 

2pm -81142 24 40.5 s 0.5 1+ 1191903 Тр 1959 B *-100;e* 277.1 27; * 
£-22.9 27 

I2 pg" —80259 24 883.17 0.16 2.0 ms0.2 (8)- 1 1971 ІТ-100 

12pm” —78313 24 2828.7 0.6 67 us5 (137) 1 1974 IT-100 

4251 —78981.9 1.9 72.49 m 0.05 0* 11918103 TD 1959 В+=100;е* <5 

142. Sm" —76609.8 1.9 23721 0.4 170 пв2 7- 1 1975 ІТ-100 

42$" —75319.7 2.0 3662.2 0.7 480 пз 60 10+ 1 1979 ІТ-100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
Fu —71310 30 2.36 8 010 1+ 11 918103 TD 1966 В+=100;е+=89.9 16; ж 
є=10.1 16 
12 Ец" —70856 12 450 30 вр 1.223 m 0.008 8 1 1966 В+=100 
'2Gd —66960 28 70.2 s 0.6 0+ 1 1986 В+=100;=52 5;е+=48 5 
142Tb 56560 700 597 ms 17 1+ 11918103 TD 1991 +=100;е+=96.8 4; 
€=3.2 4;B* p=0.0022 11 
MT" —56280 700 279.7 0.4 303 ms 17 5- 1 1986 IT=100 
2TH" —55910 700 652.1 0.6 26 us1 8* 1 1989 ІТ-100 
Dy —50120# 730# 23 803 0* 11918103 TD 1986 В+=100;е* =90 4;2=10 4; 
В+р=0.06 3 
12 Но —37250# 400# 400 ms 100 (77,8) 1 2001 B *:100;B * p=?:px0 * 
128г —27930# 5004 10 us 0+ р? 
x? Sb Т : symmetrized from 20Wu04-53(4-69-31) ж 
xl? Т: other 06KeZZ=222(12) ж 
xl? Xe D : 9B 7n average 03Be05=0.21(0.06) 75As04=0.406(0.034) 69Та04-0.45(0.08) ж 
*ж142С5$ Т: average 03Be05=1.65(0.04) 93Ru01=1.684(0.014) 81En05=1.75(0.06) жж 
*!2Cs Т: 77Ве05=1.70(0.02) 69Са03-1.68(0.02) ж 
ж142С5 D : %B~n average 93Ru01=0.0896(0.0036) 81En05=0.082(0.008) ж 
*l42Cs |): 80ReZQ-0.090(0.005) ж 
x? La T : other (recent) 19Kr10=91.8(1.2) жж 
x1? Ce T : lower limit is for œ decay; 2v-BB 11Ве02:>300Ру 01Da22>260 Ру жж 
x?Nd" І: originally reported іп 64Кг02, but not confirmed in the pulsed-beam жж 
xl ?Nd" I: data of 87Pr09 жж 
ж Ра Т: other: 09Wi09=56(3) for q=61+ (bare ion) 39.2(0.7) for q=60+ ж 
ж Ра Т: (Н-ІКе ion) 39.6(1.4) for 4-59-- (He-like ion) ж 
жрт Т: 190203=55(3) for q=60+ (H-like ion) ж 
xl?Pm Р: Set =71.0(1.3); %==29.0(1.3) for q=60+ (H-like ion) and жж 
xl?Pm D: %е*=79.8(1.0); %==20.2(1.0) for q=59+ (He-like ion) ж 
x! Eu Т: average 91Fi03=2.34(0.12) 75Ke08=2.4(0.2) ж 
*42Но р: Фр 931440=0 ж 
143Те —40530# 500# 120 ms8 7/25Ң 1220У/һ04 TD 2010 В-=100;В-п ?;B-2n? 
931 —50790# 2008 182 ms8 7/2*8 1220У/һ04 TD 1994 В-=100;В-п ?;B-2n? * 
43Хе —60203 5 511 ms6 5/27% 12 03Ве05 D 1951 В-=100;В- п=1.00 15 
935 —67676 8 1.802 s 0.008 3/2*« | 1293Ru01 TD 1962 B -100;8-n-1.62 6 * 
43Ва —73937 7 14.5 ѕ 0.3 5/2-ж 12 1962 В--100 
374 —78171 7 142 т01 (7/2)+ 12 1951 В--100 
43Се —81606.4 2.4 33.039 h 0.006 3/2-* 12 1948 В-=100 
13р, —83068.2 1.8 13.57 а 0.02 7/233: 12 1948 В-=100 
Nd —84002.3 1.3 STABLE >3ЛЕу 7/2-* 12179701. Т 1933 IS=12.173 26 
18Pm —82960.7 2.9 265 47 5/27 12 1952 £-100;e* <5.7е-6 
143$ —79517.1 27 8.75 т 0.06 3/25« 12 1956 В+=100;е+=40.0 20; ж 
є=60.0 20 
435" —78763.1 27 753.99 0.16 66 s 2 11/2- 12 1960 1Т2#100;8*=0.24 5 
Sm" —76723.3 3.0 2793.8 1.3 30 ms3 23/27 12 FGK128 J 1969 IT=100 * 
ЗЕ —74241 1 2.59 m 0.02 5/2tx 12 1965 B*-100 
Зи” —73851 1 389.51 0.04 50.0 ив0.5 11/27 12 1978 ІТ-100 
136g —68230 200 39 82 1/2 12 78802 D 1975 B*=100;B* p=?;B* a=? ж 
'43Gd" —68080 200 152.6 0.5 110.0 s 14 11/27 12 78802 D 1973 В+=100;В+р=?; В+ a=? * 
143Tb —60420 50 * 12 51 (11/27) 12 1985 B*-100 
Tb" —60420# 1104 ой 100% ж 17 84 5/2+# — 1286Rell Т 1986 p*? 
М3 ру —52169 3 5.6 $ 1.0 (1/2*) | 1203Xu04 J 1983 B*=100;B* p=? * 
рут —51858 3 310.7 0.6 3.0 $ 03 (11/27) 1203Хш04 ЕЛ) 2003 В+=100;8+р=? 
3ру” —51763 3 406.3 0.8 1.2 us 0.3 (7/27) 12058117 DEJ2005 ІТ-100 * 
ЧЗНо —42050# 300# 300# ms >200ns 11/2:% 12 005011 I 2000 В+ 2; Вр? 
138г —31160# 400% 200% ms 9/24 12 2005 В+ ?;В+р? 
ж143 Т: other 06KeZZ=130(45) ж 
*l^Cs T: average 03Ве05-1.77(0.03) 93Ru01=1.809(0.009) 81En05=1.83(0.04) ж 
xl^Cs Т: 79Ri09=1.765(0.030) 77Ве05=1.79(0.02) ж 
xl?Sm Р”: Фе? from 72Еу01 жж 
xl?Sm"  J:E3to 17/24 жж 
*4304 р: ФВтрапа %B* a from 78202 for !? Gd, Gd"-0.001; жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
жаа D: 39 particles detected жж 
x9Gd" Ј: from 05Ba64 жж 
x!BDy T : 03Xu04=5.6(1.0); 84Ni03=3.2(0.6) 83Ni05=4.1(0.3) in diff. experiments жж 
*43Ру” Е: 95.6(0.5) keV above !9 Dy" ж 
*l^Dy" 1: from depopulating 95.6-keV gamma being most likely E2 іп 058117 жж 

9 Те —36220# 300# 93 ms 60 0+ 18 20Wu04 TD 2015 В-=100;В-п *5;B^ 2n? 

144 —45330# 400# 94 ms8 14 01 20Wu04 TD 1994 В-=100;В-п *5;B^ 2n? 

M^Xe —56872 5 388 ms7 0* 0103Be05 TD 2003 B^ -100 8 “п-3.03 

144Cs —63271 20 994 ms6 Ly 10 20С201 D 1967 В-=100;В-п=2.98 6 ж 

94 Су" —63]79 20 92.2 0.5 1.1 ив01 (47) 10 2009 ІТ-100 

Migs? non — exist EU «ls (>37)  1078MoZQ UT 1978 В-=?1Т 9;В-п? * 

14Ва —71767 7 11.73 s 0.08 0* 0119KoZX T 1967 В-=100 * 

Ma .74850 13 44.0 s 0.7 (37) 01FGK205 T 1967 В-=100 * 

94 Се —80431.9 2.8 284.886 d 0.025 0* 01 FGK209 T 1945 В” =100 

144рг _80750.6 27 17.28 т 0.05 0- 0 1951 В--100 

Марр” —80691.6 27 59.03 0.03 7.2 m 03 3- 0 1970 IT~100;B~ 220.07 

4Nd —83748.0 1.3 2.29 Py 0.16 0* 0 1924 IS=23.798 19;0=100 

144рду —81416.1 2.9 363 d 14 57. 01 94Н105 D 1952 £-100;e* <8e-5 

144рдү" —80575.2 2.9 840.90 0.05 780 ns 200 (9)* 0 1993 ІТ-100 

144рдү! —72820 4 8595.8 22. ~ 2.7 us (277) 0 1994 ІТ-100 

45m —81965.6 1.5 STABLE 0* 0 1933 15-3.08 426% ? ж 

Sm" —79642.0 1.5 2323.60 0.08 880 ns 25 6* 0 1972 ІТ-100 

4Fu —75619 11 10.2 $ 0.1 1% 0 1965 В+=100 

Ey" —74491 11 1127.6 0.6 1.0 us0.1 8- 01 ЕСК127 J 1976 ІТ-100 ж 

4Gd —71760 28 4.47 m 0.06 0* 0 1968 B*-100 

48а" —68327 28 3433.1 0.5 145 ns 30 (107) 0 1978 ІТ-100 

Tb —62368 28 ~l s pt 0 1982 +=100 

мат" —61971 28 396.9 0.5 4.25 8 015 6-7 0 1982 IT-66;p* =34 * 

"АТ" —61892 28 416.2 0.5 2.8 us 0.3 (87) 0 1996 ІТ-100 

АТ —61851 28 517.1 0.5 670 пз 60 (9+) 0 1996 ІТ-100 

144ТЬ4 —61824 28 544.5 0.6 <300 ns (107) 0 1996 ІТ-100 

ру —56570 7 9.1 s 0.4 0+ 0 1986 B*=100;B* p=? 

14Ho —44610 8 700 ms 100 (57) 08 1986 B*=100;B* p=? 

44 Но” —44345 8 265.3 0.3 519 пв5 (8+) 08 10Ma08 T 2001 IT=100 

14Er —36610# 200# 400# ms >200ns 0+ 06 2003 В+? 

M^Tm —22160# 400# 2.3 из 0.9 (10+) 08 2005 р=?;В+ ? ж 
*l^Cs р: ФВ-п average 20Cz01=2.95(0.24) 93Ru01=3.17(0.13) 798109=2.95(0.25) ж 
xl^Cs р: 80ReZQ-3.12(0.11), 2.67(0.12) ж 
x^ (Cs T : other (recent) 17Wu04=932(76) жж 
ж144С5" I: introduced in 78Мо70, but no В” decaying isomer was observed in later жж 
*4 Су I: studies; most likely this is 4 Сз" жж 
*l^Ba T: average 19KoZX=11.6(0.1) 82Ch22=11.5(0.2) 79En02-12.0(0.4) ж 
*l^Ba Т: 76AmZW-11.9(0.6) 78Wo09=12.3(0.4) 746129-11.1(0.5) ж 
xl^Ba Т: 69WiZX-12.3(0.2) 69Ru14-11.9(0.3) ж 
xl" La T : other Ensdf2001-40.8(0.4) is likely affected by "Ва impurities жж 
*!4Sm Т: Опи-ВВ 18№01>1 Py жж 
xl^Eu" 1:Е206- жж 
xl^Tb" T: other 03Li42=12(2) s for q=65+ (bare ion) жж 
жать" Т: ЕЗ to 3+ жж 
*!4Tm Т: symmetrized from 05Gr32,05Bi24=1.9(+1.2-0.5) us жж 

Te —30010# 300# 75% ms >550ns 0+ 18 185611 Г 2018 B^ Вп В 2n? 

15р - 411308 5008 89.7 ms9.3 7/2*# 1020У/и04 TD 2010 В-=100;В-п ?;B 2n? 

M5Xe -51493 11 188 ms4 3/2-# 09 2003 В-=100;В-п=5.0 6;В 2n ? 

SCs -60054 9 582 ms4 3/2+* 09 20С201 D 1971 В-=100;В- n=12.8 3 ж 

145С$'" —5929] 9 762.9 0.4 500 пз 100 13/2# 15YaZW TD 2015 IT=100 * 

1Ba —67516 8 4.31 s 0.16 5/27 * 09 1974 В” -100 

“Та —72835 12 24.8 $ 2.0 (5/27) 09 1974 В-=100 

Ce —77070 30 3.01 m 0.06 5/24 09 1954 В-=100 

145рг —79626 zi 5.984 h 0.010 7/2% 09 1954 В-=100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

l45Nd —81432.0 1.3 STABLE >60Ру 7/2-* 09651501 T 1933 15-8.293 12:02 

145Pm —81267.5 2.8 17.7 y 04 5/2* 09 1951 к-100;0-2.8е-7 

1455m —80651.4 1.5 340 43 7/2- 09 1947 £-100 

145 Sm” —71836.4 1.8 8815 1 3.52 us 0.16 49/2+ 09 206бе08 EJT 1993 IT=100 

145Eu —77992 3 5.93 d 0.04 5/2*« 09 1951 В+=100 

М5 рут —77276 3 716.0 0.3 490 пв30 11/27 09 1975 ІТ-100 

М5ба —72927 20 23.0 т 0.4 1/25 09 1959 B*-100 

95 ба” —72178 20 749.1 0.2 85 $3 11/27 09 1969 IT=94.3 5;В+=5.7 5 

145Tb —66400 110 *& 30.9 s 0.6 (11/27) 09 1981 В+=100 

145Tb” —65540 200 860 230 BD*& (3/2*) 09 1993 В+? 

45ру —58243 7 9.5 s 1.0 (1/2+) | 0993A103 T 1982 B*-100;8* p=? 

45рут . 58125 7 118.2 0.2 14.1 s 0.7 (11/2) 09 1982 B*=100;B* px50 

5Ңо —49120 7 * 2.4 s 0.1 (11/27) 09 1987 В+=100 

45Но” —49020# 100# 100% 100% ж 1008 ms 5/2*8 В+ Лт? 

SEr —39240# 200# 900 ms 200 (1/2*) | 0910Ma20 T 1989 В+=100;8+р=? 

15 Ерт —39040# 200# 205 4 р 1.0 5 0.3 (11/25) 10Ма20 Т 2010 B*=100;IT 2;B^p-? 

145Tm —27580# 2004 3.17 us0.20 (11/27) 09 1998 p-100 

1456$ Т: average 20Wu04=612(20) 17Wu04t=613(+32-24) 03Be05=558(9) 93Ru01=579(6) 

1456$ : 82Ва13=594(13) 81Еп05=610(30) 79Ri09=616(20) 79En02=605(30) 

145Cs Т: 78Wo09-590(20) 77Re05=580(14) 74Во15=611(21) 71Tr02=563(27) 

145Cs р: %В-п average 20Cz01=13.53(0.90) 93Ru01=14.4(0.6) 80ReZQ=13.3(1.4) 

SCs р: 79Ri09-12.2(0.9) 78Cr03=12.5(3.0) 74Ro15-12.1(0.4) 

M5Cs"  E:16Ya.A-762.9(0.4) keV 

145Sm” Т: other 93Ее14=0.96(+0.19-0.15) 

145Dy — T:average 93А103-10.5(1.5) 93То04-6(2) 845с.С-10(1) 

IE, Т: 10Ma20=900(200) 89Vi02=900(300) for a mixture between gs and the isomer 

146] — —35540& 3004 94 ms26 20Wu04 TD 2018 В-=100;В-п ?;B-2n? 

M6Xe —47955 24 146 ms6 0+ 1620Wu04 TD 1989 В-=100;В- п=6.9 15 * 

M6Cs —55310.4 2.9 321.6 ms0.9 17 1693Ru01 TD 1971 B--100;:8-n-14.24;B-2n? x 

146Сут —55263.7 2.9 46.7 0.1 1.25 us 0.05 4-# 16 15YaZW TD 2015 ІТ-100 ж 

146Ba —64866.3 1.8 2.15 s 0.04 0* 16 19KoZX T 1970 В-=100 * 

Mépa —69221.2 1.7 *& 9.9 $ 0.1 (57) 16 1970 В-=100 * 

146] ат —69079.7 17 141.5 24 MD*& 6.08 s 0.22 (17,27) 16200102 E 1969 В-=100 * 

46Се —75626 15 13.49 m 0.16 0+ 16 1953 В-=100 

146рг —76670 30 24.09 m 0.10 (2-) 16 1953 В-=100 

46 Ма —80925.9 1.3 STABLE >1.6Еу 0+ 16 155009 T 1924 IS=17.189 32;2В- %а7 

M6pm —79454 4 5.53 у 0.05 3- 16 1960 €=66.0 13;В-=34.0 13 

465m —80996 3 68 МУ7 0+ 16 1953 a=100 

146Eu —77118 6 4.61 4 0.03 47 16 1957 B*-100 

MóEgy" 76452 6 666.33 0.11 235 us3 9* 16 1962 IT-100 

4664 —76086 4 48.27 d 0.09 0+ 16 1957 є=100 

146Tb —67760 40 ж 8 $4 1+ 16 1974 +=100 

146Туп —67610# 110# 150# 100# * 241 80.5 97 16 93АІ03 Т 1974 B*-100 

MóTp" —66830# 110% 930% 100% 1.18 плз 0.02 10+ 16 1989 IT=100 

146Dy —62555 7 33.2 s 0.7 or 16 93А103 T 1981 B*-100 

146Гуут 5962] 7 2934.5 0.4 150 ms20 10* 16 1982 IT-100 

146Но —51238 7 3.32 s 022 (67) 16 1982 В+=100;8+р=? 

46 г —44322 7 1.7 s 0.6 0+ 16 1993 B*-100;8* p=? 

MéTm —31060# 2004 155 ms20 (1*) OSRo40 TJD 1993 pz:100;8* 2;B*p ? 

146Tm” —30750# 200# 304 6 р 73 ms7 (57) 16 06Та08 TJ 1993 р=100;8+ ?;В+р? 

146Tm” —30620# 200# 437 7 р 200 ms3 (10%) 16 06Та08 Т/ 1993 р=?;8+ ?;В+р? 

м6 хе T : average 20Wu04=147(13) 03Be05-146(6) 

14665 Т: average 20Wu04=318(16) 17Wu04=288(13) 03Be05=300(20) 93Ru01-321(2) 

146С$ : 83Ве10=322(1) 798109=325(10) 

14665 : %В- п average 93Ru01=15.1(0.6) 81Еп05-13.1(1.3) 798109=13.2(0.8) 

M6Cs : 74Во15=14.2(1.7) 

146 gm : from 16Ya.A=46.7(0.1) 

146Ba :%В n 93Ru01<0.02% not relevant, since Q(f ^ п) is negative 

146Ba : average 19KoZX=2.06(0.07) 85Ch16=2.22(0.07) 78%009=2.18(0.11) 

146 Ba : 76AmZW=2.14(0.37) 79En02=2.2(0.3). other: 17Wu04=2.56(0.29) 

146La :%В п 93Ru01<0.007% not relevant, since Q( п) is negative 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life J" Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

*ló[a Т: average ЕСК205=9.9(0.1) 78МоҮУУ-10.0(0.4) 74Аг17=11(1) 79En02=9.0(0.6) ж 
ж146 1 а 1: region of deformation p5/2[413] n5/2[523],K=5-; жж 
ж146ра J: Ensdf2016=(6-) based on shell model жж 
xa"  T:average FGK205-6.1(0.3) 728MoYW-6.2(0.6) 81GoZN=6.0(0.4) ж 
xa" J: region of deformation p5/2[413] n1/2[530] ог n5/2[523], К-1- or 2-; жж 
x^ [a" J: Ensdf2016-(2-) based on shell model жж 
ж146№а Т: partial о half-life 155109:>1.6 Ey; other Опи-ВВ 18No01>45 Еу жж 
xl46Sm Т: бот 12Kil6t=68(7); others 87Ме08=103.1(4.5) 66Ег11=102.6(4.8) жж 
*46Т" В: 779.57 keV above !ТЬ" from Ensdf2016 жж 
*46Тт Т: other 05Bb02=190(80) ms ж 
ж146Тп" Т : average 06Ta08=68(3), supersedes 05Bb02=75(3), 05Ro40-82(4); жж 
xl óTm" Т: Birge ratio=2.8 жж 
xlóTm" Т: average 07DaZU-213(9) 06Та08-198(3) ж 

WT —31200# 3004 60# ms >550ns 3/27% 18511 I 2018 B^ Вп В 2n? 

М7Хе -42400% 2004 88 ms 14 3/2-# 09 20Wu04 Т 1994 B~=100;B~ n<8;B~ 2n ? ж 

14765 —51920 8 230.5 ms0.9 (3/2*) 09 93Еи01 TD 1978 B^ -100;B n=28.5 15 * 

147С5т —51219 8 701.4 0.4 190 пв20 13/28 15YaZW TD 2015 ІТ-100 ж 

147Ва —60264 20 893 т51 5/2- 09 136201 J 1978 В =100;B~ n=0.07 5 ж 

147ра 66678 11 4.026 s 0.020 (5/2*) 09 960102 J 1979 В =100;В  n-0.041 3 * 

147Се —72014 9 56.4 81.0 (5/27) 09 1964 В” -100 

147рг - 75444 16 13.39 m 0.04 3/2* 09 15Ru09 T 1964 В-=100 

47Nd —78146.8 1.3 10.98 d 0.01 5/2-* 09 1947 В--100 

47Pm —79042.0 1.3 2.6234 у 0.0002 7/24 * 09 1947 В-=100 

475m —79266.0 1.3 106.6 Gy0.5 7/27 * 09 FGK204 Т 1933 15-15.00 140-100 

Eu —77544.6 2.6 24.1 d 0.6 5/2%ж 09 1951 B*~100;a=0.0022 6 

147Бүп —76919.3 2.6 625.27 0.05 765 ns 15 11/27 09 1970 ІТ-100 

M7Gq —75356.9 1.9 38.06 h 0.12 7/27ж 09 1957 B*=100 

VW Gq” —66769.1 2.0 8587.8 0.5 510 ns 20 49/2* 09 208106 J 1982 ІТ-100 

MTTb —70743 8 1.64 h 0.03 (1/2*) 09 1969 В+=100 

MTTb" - 70692 8 50.6 0.9 1.87 m 0.05 (11/27) 0993А103 T 1987 В+=100 

М7ру 64196 9 67 57 (1/22) 09 1975 В+=100;В+р==0.05 

14 Dym —63446 9 750.5 0.4 55.2 8 0.5 (11/27) 09 1976 В+ =68.9 23ЛТ=31.1 23 

147ру" —60789 9 3407.2 0.8 400 ns 10 (27/22) 09 1985 ІТ-100 

MHo -55757 5 5.8 $ 04 (11/22) 09 1982 В+ =100 

147Но” —53070 5 2687.1 0.4 315 ns 30 (27/22) 09 1982 ІТ-100 

176г —46610 40 * 3.2 s 12 (1/2*) 09 10Ma27 T 1992 В+=100;В+р=? 

НЕ —46510# 60# 100% 50# Ж 1.6 8 02 (11/27) 0910Ма27Т 1982 В+=100;В+р=? 

477m —35974 7 580 ms 30 11/27 09 1982 B^-85 5;р=15 5 

MTTm" —35913 7 62 5 р 360 us40 3/2* 09 1984 p-100 
x? Xe Т: other 03Ве05=100(+100-50) жж 
*!#7С$ Т: average 20Wu04—255(5) 17Wu04=234(14) 93Ru01=235(3) 86ReZU=229(1) ж 
*l"Cs Т: 79В109-214(30) 78Ко29=235(10) ж 
*l"Cs р: ФВ-п average 93Ru01=30.7(2.0) 86ReZU=26.4(2.9) 798109=25.4(3.2) ж 
xl Cs” Е: from 16Ya.A=701.4(0.4) жж 
ж147Ва Т: average 17Wu04=921(47) 93Ru01=894(10) 86УУа17-893(1), supersedes 86ReZU ж 
x! Ba D : %В n unweighted average 93Ru01=0.110(0.016) 86Wa17=0.019(1); жж 
ж147Ва D: Birge ratio=5.68; other 81Еп05-5.21(52), outlier жж 
xl"La Т: average 93Ru01=4.100(0.021) 86Wal7=4.015(0.008) 81En05-4.10(0.25); ж 
x Та T: Birge ratio=2.68 жж 
xl La D : %В- п average 93Ru01=0.043(0.004) 86%а17=0.035(0.006) жж 
ж147рг 1: from 15Wa28 жж 
x!4 Tb” T : average 93A103=1.92(0.07) 73Во13-1.83(0.06) жж 

M8Xe  —386504 3008 85 ms15 0+ 14 20Wu04 TD 2010 В =100;В п ?;В- 2n? 

14865 —46911 13 151.8 паз 1.0 (2-) 1420Wu04 T 1978 В-=100;В- п=28.7 21; * 

B-2n? 

98 Су" —46866 13 45.2 0.1 4.8 150.2 4-# 15YaZW TD 2015 IT-100 * 

48Ва —57544.9 1.5 620 ms5 0* 1417Wu04 T 1979 В-=100;В- n=0.4 3 * 

81a —62709 19 1.414 $ 0.025 (2°) 1417Wu04 Т 1969 В-=100;В- n=0.18 7 * 

M8Ce —70398 11 56.8 s 03 0* 14 1964 В-=100 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

Марг —72535 15 2.29 т 0.02 17 14 1964 В -100 

M8pp" 72458 15 76.80 0.20 2.01 m 0.07 (4) 14 1964 В-=64 10;IT=36 10 

148Nd —77408.1 24 STABLE >23.0Еу 0+ 1482Be20 Т 1937 1S=5.756 21;2В- %а ? ж 
148Pm —76866 6 5.368 4 0.007 17 14 1947 В--100 

148рдүл —76728 6 137.9 0.3 41.29 а 0.11 5-,6- 14 1951 В-=95.8 6;IT=4.2 6 

148 $ —79336.1 1.2 6.3 Ру13 0+ 14 16Са43 Т 1933 IS=11.25 9;0=100 ж 
8Eu —76297 10 54.5 4 0.5 57* 14 1951 B*=100;a=9.4e-7 28 

М8 Еу" —75577 10 720.4 0.3 162 ns 8 9+ 14 1980 ІТ-100 

48а —76269.4 1.5 71.3 у 1.0 0* 1403Ful0 T 1953 а-100:20%2 * 
148Tb —70537 12 60 ml 2- 14 1960 B*-100 

Ты" —70447 12 90.1 0.3 2.20 m 0.05 (9)* 14 1973 B*-100 

148ТЬ" —61918 12 8618.6 1.0 1.310 us 0.007 (27*) 14 1980 ІТ-100 

M8Dy -- 67859 9 3.3 т 0.2 0+ 14 1974 +100 

ру” _64940 9 2919.1 1.0 471 ns 20 10* 14 1978 ІТ-100 

148Ho —57990 80 22 $ 1.1 (17) 14 1979 B*-100 

148 Но” —57740# 130% 250% 100% 9.49 8 012 (57) 1493A103 T 1979 B*=100;B* p=0.08 1 ж 
148 Но" —57050# 1308 9408 100% 2.36 ms 0.06 (10)* 14 1984 IT=100[gs=0,m=100] * 
M8Er —51479 10 4.6 s 0.2 0% 14 1982 В+=100;В+р==0.15 

8 Ерт —48566 10 2913.2 0.4 13 us3 (10+) 14 1982 ІТ-100 

148Tm —38765 10 700 ms 200 (10+) 14 1982 B*-100;8* p? 

M8yb —30230# 400% 2504 ms 0+ В+ ?;В+р? 
ж148С5 Т: average 20Wu04=144(9) 18Li06=158(6) 171106=152(1) 17Wu04-144(5) ж 
*l48Cs Т: 93Ru01-140(12) 86Hi08-158(7); others 86УУа17--130(10) 78Ко29-130(40) ж 
ж148С5 J : direct В- decay feeding to 1- and 3- levels іп '48 Ва іп 181106 жж 
*l5Cs — D:90f-n average 86RUZU=25.1(2.5) 93Ru01=24(17) 18Li06=38(4) ж 
xl48Cs” Е: from 16Ya.A=45.2(0.1) жж 
xl Ba Т: average 17Wu04=621(11) 86Wal7=620(5) 84Ch02=607(25) 82Ga24=630(50) ж 
ж148ра Т: average 17Wu04-1.27(40.10-0.09) 93Ru01=1.428(0.012) 86У/а17-1.40(0.02) жж 
ж148а Т: 83Mul9-1.34(0.02) 82Ga24-1.55(0.03) 69Wi.A=1.29(0.08); ж 
*48 Та T: Birge ratio=2.83 жж 
ж148] а D : %B~n unweighted average 93Ru01=0.24(0.02) 86Wa17-0.11(0.01); жж 
«lla D: Birge ratio=5.81 жж 
*5Nd — T:lower limit is for 28” decay жж 
xl5Sm T : symmetrized from 16Са43=6.4(+1.2-1.3) жж 
ж88б4а Т: average 03Ful0=70.9(1.0) 81Pr06=74.6(3.0) ж 
x^ Но” Т: average 93A103=9.30(0.20) 89Tal 1=9.59(0.15) ж 
*48 Но’ Е: 694.4 keV above !48Ho” from Ensdf2014 жж 
M?Xe —33000# 300% 504 ms >550ns 3/278 185811. I 2018 B^ *;:87n *;B-2n? 

149Cs —43300# 400% 112.3 ms2.5 3/2*# 17171406 TD 1979 В-=100;В- п=25 48-212 * 
Ba —52830.6 2.5 349 ms4 3/2-4 | 0420Wu04 T 1993 B^ -100;8-7n-3.9 12 * 
Та —60220 200 1.071 $ 0.022 (3/2-) 07174004 Т 1979 В-=100;В-п=1.43 28 * 
Ce —66670 10 4.94 s 0.04 3/274 | 0496YaA Т 1974 В--100 

149Pr —71039 10 2.26 m 0.07 (5/2*) | 04 1964 В-=100 

49 Ма —74375.5 2.1 1.728 h 0.001 5/2-* 04 1938 В-=100 

Pm —76064.4 2.2 53.08 h 0.05 7/29 |. 04 1947 В-=100 

49 Pm” —75824.2 2.2 240.214 0.007 35 us3 11/27 04 1966 ІТ-100 

Sm —77135.9 1.2 STABLE >2Ру 7/2 * 04 1933 15-13.82 10;0 ? 

МЕ 76441 4 93.1 404 5/2*« 04 1959 £-100 

149ү" —75945 4 496.386 0.002 2.45 из 0.05 11/27 04 1961 ІТ-100 

М9ба —75127 3 9.28 4 010 7/2-% 04 1951 +=100;@=4.3e-4 10 

Th —71489 4 4.118 В 0.025 1/2* 04 1950 В+=83.3 17;a@=16.7 17 

149TH" —71453 4 35.78 0.13 4.16 т 0.04 11/27 04 1962 B*2:100;0:—0.022 3 

Dy —67694 9 4.20 m 0.14 7/27 04 1958 В+=100 

ру” —65033 9 2661.1 0.4 490 ms 15 27/27 | 0480Dal8 J 1976 IT=99.3 3;8*-0.7 3 * 
49H —61646 12 211 s 02 (11/22) 04 1979 B*-100 

Но” —61597 12 48.80 0.20 56 5 3 (1/2+) 04 1988 В+=100 

M9EBp - 53742 28 4 s2 (1/2+) 04 1984 В+=100;В+р=7 2 

9 Ерт —53000 28 741.8 0.2 89 $ 02 (11/2) 04 1984 В+=96.5 7;IT=3.5 7; 

В+р=0.18 7 
19pm —51131 28 2611.1 0.3 610 пз 80 (19/27) 04 1987 ІТ-100 
9 ІР —50440 30 3302 17 4.8 us0.1 (27/27) 0487Вг14 ЕЈР” 1987 ІТ-100 ж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

Tm —43940# 200# 900 ms 200 11/27 04 1987 B *-100;B*p-0.26 15 * 

H9 Tm" —43840# 2108 100% 50# 500# ms 1/28 В+ ?;В+р? * 

M9?yp —33330# 3004 700 ms 200 (1/27)  0405Xu04 J 2001 В+=100;В+р==100 ж 
*!9Cs Т: average 20Wu04=113(6) 17Wu04=113(8) 00KoZH-112(3),114(16); other ж 
xl49Cs Т: 18Li06-80(3) 17Li06=80(4), outliers ж 
x! Ba Т: average 20Wu04=368(19) 17Wu04=352(6) 93Ru01=324(18) 86Wal7=346(6) ж 
ж149 Ва D : %В n from 93Ru01; other 86Wal7-0.43(12), discrepant ж 
xl?La Т: ауегаве 17Wu04=1.11(0.04) 93Ru01=1.066(0.034) 86Wa17-1.04(0.04) ж 
ж Эта D : %В ^ n average 93Ru01=1.74(0.13) 86Wal7-1.17(12), Birge ratio=3.22 ж 
xl?Dy" Т: other 03Li42=11(1) $ for q=66+ (bare ion) жж 
xl?ErP Е: 661+х keV above !?Er" and x<60 keV in 87Br14 жж 
ж Та) D: symmetrized from В+р=0.2(+0.2-0.1)% жж 
*!49Тт ГГ: favorite œ decay from |531 (J=11/2-) ж 
ж149Тт" 1: probably fed by a-decaying isomer in ?Lu жж 
жүр J : (1/2+,3/2+) in Ensdf2004 and 1/2 іп 05Xu04; 06Xu07=(1/2-), however, жж 
ж ҮР J: по 1/2- gs or isomer for №79 isotones жж 

150Xe —28990# 3008 40# ms >550ns 0* 185011 I 2018 B- Вп В 2n? 

150Cs - 281708 400% 81.0 ms2.6 (27) 1718Li06 TD 1979 B -100;8 7 nzz44;B - 2n ? * 

150Ва —49890 6 258 1155 0+ 17 02РЮ4 TD 1994 В-=100;В -п=1.0 5 ж 

Ta —56311.1 2.5 504 ms 15 (3+) 1317Wu04 Т 1993 В -100 8 n=2.7 3 ж 

150Се —64847 12 6.05 8 0.07 or 13 15Ko23 T 1970 В-=100 

opr —68301 9 6.19 8 0.16 17 13 15Ko23 J 1970 В--100 

150Ма —73680.0 1.1 9.3 Еу0.7 0+ 13 20BaA Т 1937 IS-5.638 28;2В- =100 

0pm —73597 20 2.698 h 0.015 (17) 13 1952 В” =100 

1505 —77051.3 11 STABLE or 13 1934 15=7.379 

OE, —74792 6 36.9 у 0.9 RE 13 1950 B*=100 

150ү —74750 6 417 1.0 12.8 h 0.1 07x 13 1953 B~=89 2;B*=11 2;IT? 

50ба —75764 6 1.79 My0.08 ot 13 1953 о-1002р% 2 

150Tb —71106 7 3.48 h 0.16 (2)- 13 1959 B+=100;a ? 

50Ть" —70645 26 461 27 MD 5.8 m 02 9+ 13 1993 В+=100Т ? 

50ру —69310 4 7.17 т 0.05 0+ 13 1959 В+ =66.4 18;0:=33.6 18 ж 

150Ho —61946 14 * 76.8 $ 1.8 (2)- 13 93АІ03 Т 1963 В+ =100 ж 

150Ho™ —61950 50 0 50 BD* 23.3 s 03 (9)* 13 1980 B*-100 

50 Но" —54050 50 7900 50 787 ns 36 (287) 13 06Fu06 ТТЕ 2006 ІТ-100 ж 

OE; —57831 17 18.5 $ 07 0+ 13 1982 В+=100 

150Ег" —55035 17 2796.5 0.5 2.55 us0.10 10+ 13 1984 IT=100 

150Tm —46490# 200# *& 3# s (1%) 88Ni02 Л 1982 В+=100 

150Tm” —46350# 240# 140# 140# *& 2.20 s 0.06 (67) 13 1981 B*=100;B* p=1.1 3 ж 

150Tm” —45680# 2408 8114 140% 5.2 тв 0.3 10%% 13 1984 IT=100[gs=0,m=100] ж 

150ү - 288208 3004 700% ms >200ns 0* 13 2000 pt? 

150 u —24770# 300# 45 ms3 (5) 1303Gil0 J 1993 p~100;B* 2 

50" —24750# 3008 22 5 p 40 us7 (8*) 1303Gil0 J 1998 р-100 ж 
*!59С$ Т: average 20Wu04=90(15) 18Li06=80(3) 17Wu04=84.4(8.2) 00KoZH-82(7) ж 
*150С5 D : %В ^ n other 00Ко7Н-20(10) жж 
ж150С5 J: direct B~ decay feeding to 1- and 3- levels in 0а іп 181106 жж 
*150Ва T : average 20Wu04=245(16) 17Wu04=259(5); other 02Pf04 300, compilation жж 
ж50ра Т: average 17Wu04t=510(+10-22) 950К02=510(30) ж 
*50ру Р: %а average 74То07=31(3),36(3) 73В106-32(5) 77Ha48-36(5) ж 
*0Но T : average 93A103=78(2) 82No08=72(4) жж 
ж50Но"  E:7912.1(2.3) keV above !50Ңо” from Ensdf2013 жж 
xPOTm" D: %В+р symmetrized from 88№102=1.2(+2-4) жж 
xPOTm" Е: 671.3(1.0) keV above "Tm" from Ensdf2013 жж 
xPOLu" T : symmetrized from 03Gil0=39(+8-6) ж 

1516$ —34280# 5004 59 ms 19 3/2*8 1720Wu04 TD 1979 В-=100;В-п ?;В- 2n? ж 

151Ва —449404 4004 167 ms5 3/2% 1717904 T 1994 В-=100;В-һ ? ж 

151ра —53310 440 465 ms24 1/2+# 17 17%004 TD 1994 В-=100;В-п? * 

DlCe —61225 18 1.76 8 0.06 (3/27) 09 105103 J 1997 В” -100 ж 

D'!pp - 66780 12 18.90 8 0.07 (3/27) 09 1990 В-=100 

БТР —66745 12 35.10 0.10 50 us8 (7/27) 0912Ма03Т 2006 ІТ-100 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

SINd —70943.2 1.1 12.44 т 0.07 3/2+ 09 1938 В” -100 

D!pm —73386 5 28.40 h 0.04 5/2%ж 09 1952 В” -100 

15151 —74576.5 1.1 94.6 у 0.6 5/2-* 09 15Ве23 Т 1947 В--100 ж 

1515 т” —74315.4 14 261.13 0.04 1.4 ив041 (11/2) 09 1973 ІТ-100 

Ец —74653.1 1.2 4.6 Ey12 5/2*« 0914Са13 Т 1933 IS-47.81 64-100 ж 

D'!Eu" —74456.9 1.2 196.245 0.010 58.9 и80.5 11/27 09 1958 ІТ-100 

ІЗІ 04 —74188.9 3.0 1239 а 1.0 7/27 * 09 1950 €=100;0~1.1e-6 6 ж 

ІТЫ —71624 4 17.609 h 0.001 1/2%ж 09 1953 B*99.9905 15;œ=0.0095 15 

D'Tb" - 71524 4 99.53 0.05 25 $3 11/27 09 1978 IT=93.4 20;B * 26.6 20 * 

ІІ ру —68752 3 17.9 m 0.3 7/27 * 09 1959 В+=94.4 6;0=5.6 4 

ІЗІ Ңо —63623 8 352 s 0.1 11/27» | 0987NeZZ J 1963 В+=88 3;0=22 3 

151Но" —63582 8 41.0 0.2 47.2 s 1.3 1/2*« | 0987NeZZ J 1963 a-T1 18;B* 22318 * 

D'Ep —58266 16 23.5 s 2.0 (7/27) 09 1970 Bt=100 

Digg" —55680 16 2586.0 0.5 580 ms 20 (27/22) 09 1980 IT=95.3 3:8 "-4.73 ж 

ISIE - 47979 16 10286.6 1.0 420 ns 50 (65/2-,61/2%)09 09Fu05 J 1990 ІТ-100 

151Tm —50772 19 4.17 s 0.11 (11/27) 09 1982 B*-100 

ІЗ Тп” —50679 20 93 6 Ар 6.6 82.0 (1/2*) 09 1987 +=100 

151Tm” —48116 19 2655.67 0.22 451 ns 34 (27/22) 09 1982 ІТ-100 

Dlyp —41540 300 1.6 s 0.5 (1/2*) 0986To12 T 1985 В+=100;В+р=? ж 

typ" —40800# 320# 740# 100% 1.6 s 0.5 (11/27) 09867012 T 1986 В+=100;В+р=?Т ? * 

Dlyp" —38910# 330# 2630# 141% 2.6 из0.7 19/2-# 09 1993 ІТ-100 * 

Dlyp? —38250# 330# 32878 1414 20 us1 27/28 09 1987 ІТ-100 ж 

15ILu —30300# 3008 78.4 ms0.9 11/27 09 15Та12 TJ 1982 р=?;В+=? ж 

Dlpuy" —30240# 300 57 4 р 16.0 и0.5 3/2* 0917Wal8 T 1998 р-100 ж 
xI51 Cs T : average 20Wu04=48(28) 17Wu04=69(26) жж 
ж151Ва Т : average 20Wu04=166(11) 17Wu04=167(5) жж 
«За T : symmetrized from 457(+30-18); other 20Wu04=5 10(330) жж 
жІЗІСе Т: average 17Wu04=1.71(0.09) 06Ко25-1.76 (0.06) жж 
ж151Се І: isomer with T1/2=1.02(0.06)s suggested іп Ensdf2009, but no sufficient жж 
ж151Се I: experimental evidence exists, so it is not trusted Бу Nubase жж 
*!Ї5°15т Т: other (recent) 09He22=96.6(2.4) жж 
xPlEu J : 90A134=5/2 жж 
x151 Gd D : %о symmetrized from o/KXrays-0.8(4-0.8-0.4)e-8 in 655106 жж 
ЖИТЬ" у: E3 to 5/24 following by E2 to 1/2+ жж 
xPlHo" р: Фа symmetrized from 01=80(+15-20) жж 
xPlEP Т: other 03Li42=19(3) s for q=68+ (bare ion) жж 
xPlyb T : derived from 1.6(0.1)s for a mixture of gs and isomer that have almost жж 
xPlyb T: the same half-life жж 
xPlyb" Е: 740# keV estimated in 90Ak01 жж 
xDlyb" Е: 1790+х keV above |51 Yb” in 933105; х=100#(100#) ж 
xDlYb? Е: 657 keV above P! Yb” іп 93Ni05 жж 
ЖІП Т: average 15Та12-78(1) 99В114-80(2) жж 
xPlLu"  T:average 17Wal8=15.4(0.8) 15Та12-17(1) 99В114-16(1) ж 

15265 —29130# 500# 17% ms 1887Ral2 I 1987 В- Вп? 

52Ва —41610# 400# 139 ms8 or 17 17Wu04 TD 2010 В-=100;8-п? * 

51а —49290# 300# 287 ms16 278 17 17Wu04 TD 1994 B^ -100;87n? * 

152Се 589804 2008 1.42 s 0.02 0* 1317Wu04 T 1990 В” =100 

152Рг —63758 19 3.57 s 0.11 4+ 13 99To04 J 1983 В-=100 ж 

152рут - 63643 19 115.1 0.3 4.16 из 0.10 (1+) 13 18АП4 TJE 1990 ІТ-100 ж 

I?Nd -70150 24 11.4 m 0.2 0* 13 1969 В -100 

2pm —71254 26 © 4.12 т 0.08 Те 13 1958 В” =100 

152 рту" —71110 80 140 90 BD* 7.52 m 0.08 A(7) 13 1971 В-=100 * 

152pm” non — exist EU 13.8 m 0.2 (8) 13 1971 В -100;T ? * 

152$ —74763.0 1.0 STABLE 0* 13 1933 15-26.749 

І2Еш —72888.5 1.2 13.517 у 0.006 37* 13FGK209 T 1938 В+=72.08 13;В- =27.92 13 

152Е и" —72842.9 1.2 45.5998 0.0004 9.3116 В 0.0013 0-х 13 1958 B-=73 3;B+=27 3 

12 Ец" —72823.2 1:2, 65.2969 0.0004 940 ns 80 17 13 1978 IT=100 

'S2Eu? —72810.3 12 78.2331 0.0004 165 ns 10 1+ 13 1978 ІТ-100 

І2 М —72798.7 12 89.8496 0.0004 384 пз 10 4* 13 1970 ІТ-100 

I?Eu —72740.6 12 147.86 0.10 95.8 m 0.4 8 13 15На02 Т 1963 ІТ-100 

15204 —74707.3 1.0 108 Ту8 0+ 13 1938 15-0.20 3;0=100;287 ? 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

152Tb —70720 40 17.5 В 0.1 27% 13 1959 B*=100;a ? 

ISTb" —70380 40 342.15 0.16 960 ns 10 5- 13 1972 ІТ-100 

152Tb” —70220 40 501.74 0.19 4.2 т 0.1 gt 13 1971 IT=78.9 6;В ^ 221.16 

152Dy —70118 5 2.38 h 0.02 0* 13 1958 €=99.900 7;0:20.100 7 

15?Но —63605 E 161.8 s 0.3 27% 13 1963 В+=88 3;a=12 3 

152?Но" —63445 3 160 3 Ар 49.8 8 02 9+ 13 1963 B*=89.2 17;0=10.8 17 ж 

152Ho” 60585 3 3019.59 0.19 8.4 us0.3 197 13 1997 IT=100 

1525г —60500 9 10.3 s 0.1 0+ 13 1963 о-90 48"-104 

Tm —51720 50 = 8.0 s 1.0 (2)- 13 1980 В+ =100 

152Tm™ —51820 240 —100 250 * 52 s 0.6 (9)* 13 1980 В+=100 

152Tm” —49270 250 2455 250 301 ns 7 (17*) 1318Na20 T 1986 ІТ-100 ж 

Yb —46270 150 3.03 8 0.06 0+ 13 1982 В+=100 

yp" —43530 150 2744.5 1.0 30 us1 (10+) 13 1995 ІТ-100 

12р —33420# 2004 650 1570 (47,57,67) 1388Ni02 Т 1987 B*=100;B* p=15 7 ж 
ж152Ва Т: other 20Wu04=148(21) жж 
ж152ра T : symmetrized from 17Wu04=298(+6-23); other 20Wu04=270(100) ж 
ж152рг T : average 90An31=3.7(0.2) 85Br08=3.8(0.2) 83Hi05=3.24(0.19) ж 
*15?Рг" T: average 18А114-4.7(0.3) 95Ya21=4.1(0.1). other: 90Та07-1.0(0.3) ж 
*15?Рш” J: parity from 77Ya07 based on log ft values not unambiguous; see 71Dal9; жж 
x?Pm" J: alternative K=4+ and the same configuration as the gs is possible жж 
*?Pm" І: introduced in 71Dal9, but the suggested 1941-keV апа 2172-keV levels жж 
*152Рш" I: in the daughter 5256 nuclide that are fed by the isomer, жж 
*!52Pm” I: do not exist (1941 keV) or don't have high spin (1,2+ for 2172 keV) жж 
x152Pm” I: in Ensdf2013; not confirmed in 77Ya07 жж 
*x?Ho" Е: Ensdf13=160(1) from о decay, but uncertainty not trusted жж 
x?Tm" Е:2555.05(0.19) above ? Tm" жж 
x!2Tm"  T:average 18Na20=304(8) 86Мс14=294(12) жж 
x?Lu Т: average 88Ni02=600(100) 87То02=700(100) ж 

ІЗ а —36470# 4004 113 ms39 5/2-# 2020У/04 TD 2016 B~=100;B~n ?;B~ 2n ? * 

153La —46060# 300# 245 ms 18 1/2*8 20 17%004 TD 1994 B~=100;B~n ?;B~ 2n ? * 

153Се —54910# 200# 865 ms25 3/27% 2017Wu04 TD 1994 В -100;B7n? 

153Pr 61568 12 428 s 0.11 3/248 | 2090An31 T 1987 В-=100;В-п? * 

53Ма —67330.4 27 31.6 s 1.0 (3/2) 20 1987 В-=100 

ISNd" —67138.7 2.7 191.71 0.16 1.10 us0.04 (5/2)* 20 105103 TJ 1996 ІТ-100 ж 

3pm —70648 9 5.25 m 0.02 5/2- 20 1962 В-=100 

1535m —72560.1 1.0 46.2846 h 0.0023 3/2*» 20 FGK209 T 1938 В-=100 

153$ т” —72461.7 1.0 98.39 0.10 10.6 ms0.3 11/27 20 1971 IT=100 

ІЗ —73367.5 1.2 STABLE >550Py 5/2+x 2012Dal6 T 1933 IS=52.19 6 ж 

P3Eu" —71596.5 1.3 1771.0 0.4 475 ns 10 19/2. 20 2000 IT-100 

36g —72882.9 1.0 240.6 d 0.7 3/27» 20 14Un01 Т 1947 €=100 ж 

155ба" —72787.7 1.0 95.1737 0.0008 3.5 ив0.4 9/2* 20 1979 ІТ-100 

5304" —72711.7 1.0 171.188 0.004 76.0 ив1.4 (11/27) 20 1967 ІТ-100 

Tb —71314 4 2.34 d 0.01 5/2*« 20 1957 B*-100 

ISTb" —71151 4 163.175 0.005 186 us4 11/27 20 1965 ІТ-100 

ІЗ уу - 69143 4 6.4 В 0.1 7/27 * 20 1958 В” =99.9906 14; 

a=0.0094 14 

53Но —65012 5 2.01 m 0.03 1/27 20 1963 B * -99.949 25;0=0.051 25 

155Ң о” —64943 5 68.7 0.3 9.3 m 0.5 1/2%ж 20 1963 В+=99.82 8;0-0.18 8 

53Но" —62240 5 2772.3 1.4 229 ns 2 31/2* 20 16Pr06 J 1980 ІТ-100 

53Ег —60467 9 37.1 $ 0.2 7/2-ж 2085АҺА J 1963 о-53 3:8 * 2473 ж 

153Бү" 57669 9 2798.2 1.0 373 пв9 (27/27) 20 1979 ІТ-100 

1535" —55219 9 5248.1 1.0 248 ns 32 (41/27) 20 1979 ІТ-100 

Tm —53973 12 1.48 8 0.01 (1/27) 20 1964 0-91 38 * 293 

ISTm" —53930 12 43.2 0.2 2.5 s02 (1/2*) 20 1988 0-92 3,8 * =8 3 

153Yb —47160# 2008 42 s 02 7/2- 20 88%105 D 1977 Bt=?;a ?;В+р=0.008 2 

зүр" —44530# 210# 2630# 50# 15 ps1 27/27 20 1989 ІТ-100 ж 

153Lu —38380 150 900 ms 200 11/27 2097101 D 1989 a=?;B* ?;р=0 ж 

1531" - 38200 150 80 5 ІТ 1# s 1/27 20 97101 EDJ 1997 а *; B^ IT ?;р=0 

1531" —35880 150 2502.5 0.4 > 100 ns 23/27 20 1993 ІТ-100 

ІЗІ? —35750 150 2632.9 0.5 15 us3 27/27 20 1993 ІТ-100 

БЗНЕ —27300# 300# 400# ms >200ns 1/2+# 20 0050111 2000 В+? 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

Hf" —26550# 320# 750# 100# 500# ms 11/27% BENIT? 
ж 13 Ва T : average 20Wu04=109(59) 17%004=116(52) жж 
*l3La Т: other 20Wu04=210(120) ж 
*!53Pr T : other 17Wu04=4.68(0.70) 87Gr12=4.3(0.2) ж 
*153 Ма”  T:average 10Si03=1.17(0.07) 96Үа12-1.06(0.05) ж 
x Eu 1: 85Ah03,90A134=5/2 жж 
x!53Gd Т: unweighted average 14Un01=239.29(0.10) 72Em01=241.6(0.2),240.9(0.6); жж 
*153ба T: Birge ratio=7.4; other (discrepant) 89Ро21=226.7(4.2) жж 
xD ЕЕ J : also 890t.A жж 
жӘЗҮүр” Е: from 93Mc03=2579 (23/2-)+x keV; x=50#(50#) keV by Nubase, probably ж 
*!53Yb” Е: overlaps with 51-keV El жж 
xPLu D : Фр from 97110120 жж 

Ba —32920# 500# 53 ms48 0* 17 17Wu04 TD 2017 В-=100 

pa —41530# 300# 161 ms15 2-8 17 17Wu04 TD 2017 В-=100;В-п ?;B-2n? * 

154Се —522208 2004 722 ms14 0+ 17 17Wu04 TD 1994 В-=100;В-п? 

154рг —57860 100 2.30 $ 0.09 (3+) 09 17Wu04 Т 1988 В-=100;В-п? ж 

4Nd -65579.6 1.0 25.9 s 02 0+ 09 1970 В-=100 

154 Ма" —64281.7 1.1 1297.9 0.4 3.2 из 0.3 (4”) 09 095121 ЕТЈ 1970 ІТ-100 ж 

4pm —68267 25 * 2.68 т 0.07 (4+) 09 12S010 J 1958 В” -100 

54pm” —68490 40 —230 50 IT* 1.73 m 0.10 (17) 09 125010 J 1958 В” -100 

154$т —72455.6 1.3 STABLE >2.3Ey 0+ 09 1933 IS=22.74 1420 - ? ж 

I^Ey —71738.4 1.2 8.592 у 0.003 3^x 09 FGK209 Т 1947 В” 99.982 12;==0.018 12 

154Е и" —71670.2 1.2 68.1702 0.0004 2.2 из 0.1 26 09 1964 ІТ=100 

ІШ! —71593.1 1.2 145.3 0.3 46.3 m 0.4 (87) 09 1975 IT=100 

154Gd —73706.4 1.0 STABLE ot 09 1938 IS=2.18 2 

ать —70160 50 *& 9.994 h 0.039 37ж 09 09Gy01 T 1972 *z2100;8- ? 

Tb" —70030# 708 1304 50# *& 21.5 h 0.4 07 09 1950 В+ =100Т ?;B- ? 

154Tb” —699604 160# 200% 1504 * 22.7 В 0.5 qe 09 1972 B *:100;IT ? 

ать” —69760# 160% 405% 150% 513 ns 42 09 1982  IT-100 * 

154Dy —70394 7 3.0 Му1.5 0+ 09 1961 о-1002р% ? 

154Но —64639 8 11.76 m 0.19 27ж 09 1966 В" =99.981 5;01=0.019 5 

ІҢ о” - 64397 27 243 28 АР 3.10 m 0.14 87 09 1968 B*=100;a<0.001;IT~0 

1594г —62605 5 3.73 т 0.09 0+ 09 1963 В? =100;0/=0.47 13 

154Tm —54427 14 * 8.1 $ 0.3 (2)- 09 1964 о-54 5;B ^ =46 5 

154Tm™ —54350 50 70 50 BD* 3.30 s 0.07 (9)* 09 1964 о-58 5;B* 242 5T ? 

154Yb —49932 17 409 ms2 0* 09 1964 о-92.6 12;B ^ 27.4 12 

154Lu —39670# 200# Ш s (2-) 09 1981 В+ 5a? 

154ү лү" —39600# 200# 62 12 Ар 1.12 8 0.08 (9%) 09 88102 D 1981 B*~100;B* p=?;B* az*;a ? * 

py" —36950# 220# 2724# 100# 35 us3 (17*) | 09 1990 IT-100 ж 

“ҢҒ —32730# 3004 251 0+ 09 1981 B ^ =100;01=0 

БАН" —30010# 300 2721% 50% 9 ив4 (10+) 09 1989 ІТ-100 ж 
* 154 Та T : other 20Wu04=221(89) жж 
ж154рг Т : average 17Wu04=2.29(0.20) 88Ка16-2.3(0.1) жж 
*154 Ма" E: from a least-squares fit to gamma-ray energies іп 095121 жж 
*154 Ма” І: other Ensdf2009 quotes this isomer twice: 233.2+x keV (1.3 us) and жж 
*154 Ма” 1: 1349 keV (5-, >1 us); not trusted жж 
+4Sm — T:2v-Bp to 2+ Нот 96De60 ж 
x154Tb J : 70А909=3; conf p3/2[411]n3/2[521], К-3- апа GM rule ж 
«b4TpP Е: 82Ве46=53.9,60.4 abd 90.1-кеУ gammas show 500 ns half-life; assumed by жж 
ж54ТЬ” Е: Nubase above ?^Tb" since the level is populated in the жж 
xP^Tb? Е: (!!B,5n) reaction that favors high spin жж 
xP^Lu" D: %В+р and %В+ a modes observed in 88У102; В+р confirmed in 90Sh.A жж 
xP^Lu" Е: 2431.3 + 130.4 + z keV above P^Lu" ; z=100#(100#) keV жж 
*154 НР" Е: 93Мс03=2671+х keV; x=50#(50#) keV by Nubase жж 

SLa —37930# 400# 101 00528 1/29: 19 17%004 Т 2016 В-=100;В-п ?;B-2n? ж 

155Се —47780# 300# 313 ms7 5/24 19 1994 В-=100;В-п? 

Spr —55415 17 1.47 $ 03 3/24 19 1992 В-=100;В-п? 

I5Nd —62284 9 8.9 s 0.2 (3/27) 19 1986 В” -100 

55Рт —66940 5 41.5 $ 0.2 (5/27) 19 1982 В-=100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 

















Nuclide Mass excess Excitation Energy Half-life J" Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

P5$m —70191.2 1.3 22.18 m 0.06 3/2* 19 1951 В-=100 

155$ т" —70174.7 1.3 16.5467 0.0019 2.8 us 0.5 5/2* 19 2010 ІТ-100 

1555m” —69653.2 1.3 538.03 0.19 1.00 ив0.08 11/2- 19105103 TJ 2010 IT-100 

55Еи —71818.3 1.3 4.742 у 0.008 5/2%ж 19 140101 Т 1947 В--100 ж 
155G4 —72070.3 1.0 STABLE 3/2-* 19 1933  IS-14.809 

56d" —71949.2 1.0 121.10 0.19 31.97 ms0.27 11/27 19 1967 ІТ-100 

Tb —71250 0 5.32 d 0.06 3/2*« 19 1957 є=100 

155ру —69156 0 9.9 h 02 3/2-* 19 1958 В+=100 

155ру" —68922 0 234.33 0.03 6 ші 11/27 19 1970 — IT-100 

155но —66040 7 48 m2 5/2*« 19 1959 B*-100 

155Но" —65898 7 141.87 0.11 880 ps 80 11/27 19 1984 IT=100 

1558г —62209 6 5.3 m 0.3 1/2: 19 FGK211 J 1969 B * -99.978 7;0:=0.022 7 * 
155Tm —56626 0 21.6 s 02 11/27 19 1971 B* 299.17 17;0=0.83 17 

Tm" —56585 2 41 6 AD 45 s4 1/2* 19 1990: В*=100;0? 

Бүр —50503 7 1.793 $ 0.020 (7/22) 19 1964 а-89 5;В+=11 5 

51 м —42545 9 68 ms2 11/27 19 1965 а-902;8%-102 

1551" —42524 20 21 4 Ар 138 ms9 1/2* 19 1967 а-76 16; * 24 16 

155Lu” —40765 9 1780.3 18 Ар 2.69 ms 0.03 25/2 8 19 1981 a~100;IT ? 

uf —34310# 300# 843 ms 30 7/2-# 19 1981 В?ғг100;0 2 

155Та —23990# 300# 3.2 ms 1.3 11/27 1907Pa27 T 2007 р-100 * 
* 155 Га T : other 20Wu04=94(59) жж 
*55Ей Т : average 140 п01=1731(3) d 985112=1739(8) d, supersedes 83Wa26=1737(23) а, жж 
xP5Eu Т: 93ТҺ04-1735(22) d ж 
«SE J : favored a decay to !5! Dy, J=7/2- жж 
ж155Та T : symmetrized from 07Pa27=2.9(+1.5-1.1 ); other 990001=12(+4-3) us жж 
x Ta T: strongly conflicting result - most likely Ке" decay жж 
«Та — D:E(p): 07Ра27-1444(15) keV 990 и01=1776(10) keV, the later similar to жж 
ж155Та D: E(p)-1805(20) keV for Ке". The energy balance жж 
«Та р: Qp(?Re")4Qa(P*Ww)-Qa(?Re") ж 
*!Ї55Та D: Ор(!55Та)- 8422 keV supports the 07Pa27 data жж 
56а —33050# 400% 84 ms 78 4t 17 17Wu04 TD 2017 B^ -100;87n? 

156Ce —44820# 300# 233 ms9 or 17 17Wu04 TD 2017 В-=100;В-п? 

opr —51449.3 1.0 444 ms6 НЕ 17 17Wu04 TD 1992 В-=100;В-п? 

156Ма —60202.1 1.3 5.06 8 0.13 0+ 12 07505 Т 1987 В-=100 * 
156 Ма" —58770.8 1.4 1431.3 0.4 365 ns 145 (57) 1209Si21 ET 1998 IT-100 

6Pm —64166.8 1.2 27.4 s 0.5 4+ 12 16Ко.А Т] 1986 В--100 ж 
156pm” —64016.5 1.2 150.30 0.10 2.3 s 2.0 p 1207Sh05 ETD2007 ITz:908;B - 22 * 
15650 —69361 9 9.4 h 02 0+ 12 1951 В-=100 

1565 т” —67963 9 1397.55 0.09 185 пв7 57 12 1974 IT-100 ж 
156Eu —70083 4 15.19 4 0.08 0% 12 1947 В-=100 * 
156ба —72535.3 1.0 STABLE 0+ 12 1933 15-20.473 

156Gd" —70397.7 1.0 2137.60 0.05 1.3 ив041 T 12 1969 IT=100 

156Tb —70091 4 5.35 d 0.10 37% 12 1950 В+=100;8- ? 

156ть" —70003 4 88.4 0.2 53 В 02 (0+) 12 1950 1Т=?;8*=? 

156ть" —69990# 50# 100# 50# 244 h 1.0 (7-) 12 1970 | IT25;B- ? * 
156ру —70529.4 1.0 STABLE >1Еу 0+ 12 588123 Т 1948 15-0.056 3;0 2;2B+ ? ж 
156Но —65540 40 56 т 47 12 1957 +=100 

156 Но" —65490 40 52.37 0.30 9.5 s 1.5 17* 12 1995 IT~100;B+ ? ж 
156Но" —65304 28 230 50 MD 7.6 m 03 9* 12 1975 В+=75Т ? 

1565г —64212 25 19.5 m 1.0 0+ 12 96ВуА D 1967 +=100;@=1.2e-5 3 

156Тт —56834 4 83.8 s 1.8 ЭЯ 12 1971 В+ 2100;0:=0.064 10 

156Тпу" —56430# 200% 4008 2008 ЕО ~ 400 ns (117) 12 1985 ІТ-100 ж 
156Yb - 53266 9 261 s 0.7 0+ 12 1970 3+-90 2;0=10 2 

156Lu 43700 50 * 494 ms 12 (2)- 12 1965 а=100;В + ? 

1561" —43680 240 10 250 ў 198 ms2 10+ 12 181е10 J 1979 a=100;B+ ? 

156Lu” —41090 250 2611 250 179 пѕ 4 19- 181610 ETJ 2018 ІТ-100 ж 
56НЕ —37820 150 23 ms 0+ 1296Ра01 D 1979 a~100;B+ ? 

D6Hf" —35860 150 1958.8 10 Ар 480 us40 (8* 1296Pa01 T 1979 a@~100;IT ? * 
156Ta —26000# 300% 106 ms4 (2-) 12 1992 p=71 3;B+=293 

156Тат —25910# 300# 94 8 Ар 360 ms40 (9+) 12 1993 В+=95.8 9:p=4.2 9 


*bONd 





T : others 890k.A=5.51(0.10) 87Gr12=5.47(0.11), see discussion in 07Sh05. 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

xPÓNd Т: other: 17Wu04=5.2(1.4) ж 
xPóPm T :unweighed average 16Ko.A=27.78(0.07) 87Gr12=26.70(0.10); жж 
*156Рш Т: Birge ratio=8.85 жж 
*156Рш” Е: other 200r03=152.2(2.7) (PI-ICR) ж 
*156 5” Т: other (recent) 09Si21=186(44) жж 
*!56Eu J : 90A134=0 ж 
xPÓTb" ЕВ: from 49.630+х keV; x=50#(50#) keV estimated by Nubase ж 
*156ру T: the lower limit is for @ decay жж 
*156 Но" В: uncertainty estimated by Nubase жж 
ж156Тт" Е: 203.6 keV above unknown level жж 
*l56Lu” Е:181,210-2601.0(1.4) keV above |561 дү? жж 
*156 НР" Т: average 96Ра01-520(10) 81Но.А-444(17) ж 

57ра —29070# 300# 30# ms >550ns 1/2+# 18561 I 2018 B^ Вп? 

Ce —39930# 400# 175 ms 41 7/2*# 17 17%004 TD 2017 В--100:8-һ? 

157рг —48435 3 307 ms21 3/2-# 17 17%004 TD 2017 В-=100;В-п? * 

157Ма —56494.1 2.1 1.15 $ 0.03 5/2-# 17 17Wu04 TD 1992 В--100 

7pm —62297 7 10.56 $ 0.10 (5/22) 16 1987 В--100 

$m —66678 4 8.03 m 0.07 3/24 16 1973 В-=100 

57Еи —69459 4 15.18 h 0.03 5/2tx | 16 1951 В-=100 

157ба —70823.9 1.0 STABLE 3/27 16 1933 IS=15.65 4 

157Сба" —70760.0 1.0 63.916 0.005 460 ns 40 5/21 16 1964 IT-100 

157Са” —70397.4 1.0 426.539 0.023 18.5 us2.3 11/27 16 1961 ІТ-100 

157Tb —70763.8 1.0 71 у7 3/2* 16 1960 £-100 

157ру —69425 5 8.14 h 0.04 3/7 16 1953 В+=100 

157ру" —69263 5 161.99 0.03 1.3 ив02 9/27 16 1974 IT-100 

157ру" —69226 5 199.38 0.07 21.6 ms 1.6 11/27 16 1970 — IT-100 

157Но 66833 23 12.6 m 02 7/2 * 16 1966 +=100 

1578г —63414 27 18.65 m 0.10 3/2-* 16 1966 +=100 

ITE; - 63259 27 155.4 0.3 76 ms6 9/2% 16 1971 ІТ-100 

157Тт —58709 28 * 3.63 m 0.09 1/2% 16 96Ву А D 1974 B*=100;@=7.5e-4 25 

157Тпу" —58610# 60# 100# 50# * 1.6 s 7/278 O8VaZV TJ 2008 В+ *; IT? 

STyp —53420 1 38.6 s 1.0 7/2-* 16 1970 B*=100;a=? 

S7Lu —46440 12 77 82.0 (1/27) 16 1977 В+ %о-? ж 

157Lu” —46419 12 20.9 20 AD 4.79 8 0.12 (11/27) 16 1972 В+=92.3 19;0=7.7 19 ж 

57НЕ —38860# 200# 115 ms1 7/27 16 1965 а-94 4;B ^ -14 4 * 

57Та  —29600 150 10.1 паз 0.4 1/2: 16 1979 а-96.6 12:р-3.4 128% ? 

ISTTa" . 29570 150 22 5 AD 4.3 ms0.1 11/27 16 1996 01:100; * ?;p=0 

157Ta” —28000 150 1593 9 AD 1.7 ms0.1 25/2748 16 1996 а-100 

57\у —19690# 400# 275 ms40 (7/22) 1610803 D 2010 В+=100;0=0 

wr —19370# 4008 320 30 AD (9/22) 16 2010 ІТ? 
ж157рг T : symmetrized from 17Wu04=295(+29-11) жж 
xI9Lu T : unweighted average 91То09=5.7(0.5) 91Le15,92Po14-9.6(0.8); жж 
ж157 д T: Birge ratio=4.13 жж 
*!5 Lu” Ту; Фа average 91То09=18(5) 79Но10-6(2); Birge ratio=2.23 жж 
+7 Hf J : favored © decay to J=7/2- gs іп 3 Yb жж 

158Се —36540# 400# 99 ms93 0+ 17 2016 — В-=100;В-п? 

D8pr —44150# 3004 181 ms14 57% 17 2016 В-=100;В-п? 

158 Ма —53835.1 1.3 810 ms30 0+ 1717Wu04 TD 1992 В--100 ж 

158 Ма" —52187.0 1.9 1648.1 1.4 339 ns 20 (67) 17 2016 ІТ-100 

8pm —59106.1 0.9 4.8 s 0.5 (0,15)% 17 1987 В-=100 

8pm" —58960# 50# 150% 50# > 16 из 5+# 17 15YoZX ЕрТ2015 ІТ=?;8- ? ж 

1585m —65252 5 5.30 m 0.03 0+ 17 1970 В--100 

158Еи —67270.5 2.0 45.9 m 0.2 1-* 17 1951 В--100 ж 

58Са —70690.0 1.0 STABLE 0+ 17 1933 IS=24.84 8 

158Tb —69470.9 1.3 180 y 11 37* 04 1957 B*-83.4 7;В- =16.6 7 * 

D*Tb" —69360.6 1.8 110.3 1.2 10.70 s 0.17 07 17 1957 IT~100;B~ ?;B* ? 

8TH" —69082.5 13 388.39 0.11 400 ps 40 7- 17 1961 ІТ-100 

158ру —70407.2 2.3 STABLE 0* 17 1938 IS=0.095 3;0 22672 

58Но —66187 27 11.3 m 0.4 5+* 17 1961 B+=100;a ? 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

158 Но" —66120 27 67.20 0.01 28 m2 27x 17 1960 IT~91 6;8 2:9 6 ж 

158 Но" —66095 27 91.595 0.012 140 ns 25 (27) 17 2005 ІТ-100 ж 

158 Нор —66010# 80# 180# 70# 213 m 23 (9*) 17 1970 B *2:100;IT ? 

158Ег —65304 25 2.29 h 0.06 0+ 17 1961 €=100 

158Tm —58703 25 ж 3.98 m 0.06 2-4 17 1970 В+=100 

58 Tm" —58600# 60# 100% 504 * “20 s 52 17 810107 ІТ 1981 ІТ 3? ж 

58УБ - 56010 8 1.49 m 0.13 0* 17 1967 B*~100;a@~0.0021 12 

ІЗІ —47212 15 10.6 s 0.3 (2)* 17 1979 В” 99.09 20;a0=0.91 20 

58 НР —42102 17 2.85 8 0.07 or 17 1965 В+=55.7 19;a@=44.3 19 

158Та —31120# 200# 49 ms4 (2)- 1797Da07 TD 1979 a~100;B* ? * 

158Тат —309804 2008 141 11 АР 36.0 плз 0.8 (9)* 1797Da07 ETJ 1979 a=95 5;B ^ 217? * 

158Та! - 282108 2008 2808 16 6.1 ив01 (197) 17 2014 IT=98.6 2;0=1.4 2 * 

158 у —23690# 300# 1.43 ms0.18 0+ 1719Hi06 T 1981 a=100 ж 

58 уу" —21800# 300# 1889 8 Ар 143 us 19 (8*) 17 1995 a@=100;IT ? 
x 58 Ма Т : symmetrized from 17Wu04=820(+15-36) жж 
*158Рш” Е:15Үо7Х-121-х (121-keV gamma ray below the isomer); х=30#(50#) by Nubase жж 
* 58 Ей J: 90A134=1 жж 
x Tb J : 68Еа04=3 жж 
*58 Но” р: ФТ from Ensdf2017>81 жж 
*P5Ho" Ј: El from 1+; not fed directly іп P5Er (J=0+) В+ decay жж 
*158Тш” 1; 205 activity, following observation of gammas іп Er ғ decay жж 
*158Тш” I: іп 810107, is adopted. Note, that 20 ns appears іп the level scheme жж 
ж158Тпу" I: in Fig. 2 (810107), which seems to be a misprint. This is а spin-trap жж 
*15 пу! I: isomer and the suggested 20 ns half-life іп Ensdf17 is unrealistic. жж 
xP*Tm" I: The configuration is the same as that for the ground state, жж 
xP*Tm" I: p7/2[404] n3/2[521], but К=5-. 75Ag01 also cannot rule out the жж 
xP*Tm" I: existence of two €-decaying states жж 
x 58 Та T : average 97Da07=72(12) 96Ра01-46(4); Визе ratio В-2.06 ж 
ж158Та" Т: average 97Ра07=37.7(1.5) 96Pa01=35(1) 79Но10=36.8(1.6) жж 
ж158Та" Е: from Ensdf2017=2664.5(0.4) keV above !58 Ta” жж 
x158W. Т: average 19Hi06=1.9(+1.2-0.6) 00Ма95=1.5(0.2) 96Pa01=0.9(+0.4-0.3) ж 

159Ce —31340# 5004 1/27% B^ ?;В п? 

159Pr —40770# 400# 134 тв43 3/27% 17 17%004 TD 2017 B^ -100;87n? 

S°Nd —49724 30 500 ms 30 7/25 1717У/һ04 TD 2012 B^ -100;87n? * 

9pm —56554 10 1.49 s 0.13 (5/27) 12 17Wu04 T 1998 В -100 ж 

59pm” —55089 10 1465.0 0.5 4.42 из 0.17 17/278 15YoZX ETD2015 IT-100 * 

1595m —62208 6 11.37 s 015 5/2- 12 1986 В -100 

$m" —60932 6 1276.5 0.8 116 ns 8 (15/2*) 1217Ра25 EJ 2009 IT-100 * 

I?Eu 66043 4 18.1 m 0.1 5/2+x 12 1961 В” -100 ж 

Gd —68561.9 1.0 18.479 h 0.004 3/27» 12 1949 В” =100 

Th —69532.6 1.1 STABLE 3/2%ж 1212Vil0 J 1933 15-100 

Dy —69167.2 1.4 144.4 d 02 3/2-ж 12 1951 £-100 

159Dy™ —68814.4 1.4 352.77 0.14 122 us3 11/27 12 1965 IT=100 

159Ho —67330 3 33.05 m 0.11 7/27ж 12 1958 В+ =100 

59 Но” —67124 3 205.91 0.05 8.30 8 0.08 1/2* 12 1966 ІТ-100 

Er —64561 4 36 ші 3/7* 12 1962 B*-100 

1595” —64378 4 182.602 0.024 337 пв 14 9/2* 12 1971 ІТ-100 

1595" - 64132 4 429.05 0.03 590 ns 60 11/25 12 1971 ІТ-100 

159Tm —60570 28 913 m 0.16 5/2%ж 12 1971 В+=100 

159Yb —55834 18 1.67 т 0.09 5/2-ж 12 1975 В+=100 

әры —49710 40 * 12.1 $ 1.0 1/2* 12FGK12a J 1980 В+=100;а= ? * 

P?pu" —49610# 908 100% 804 * 108 s 11/278 В+ IIT 30? 

DHF —42853 17 5.20 8 010 7/2- 1296Pa01 T 1973 B* 265 7;0=35 7 

159Ta 34439 20 1.04 8 0.09 1/2* 1297Da07 T 1979 B *-66 5;0=34 5 * 

159Тат —34375 19 64 3. AD 560 ms 60 11/27 12 1994 a=55 1;В+=45 1 

159W - 254308 300# 8.2 паз 0.7 7/2-# 12 96Ра0І TD 1981 a~100;B+ ? * 

9Re —14810# 310# 40# из 1/2+# 2006 pa? 

159Re” - 146008 3004 210% 50# 20 ps4 11/27 1207Pa27 TD 2006 p=92.5 35;%=7.5 35 ж 
*159 Ма Т : symmetrized from 17Wu04=485(+39-20) жж 
*!5°Рт\ Т: ауегаве 17Wu04=1.48(0.18) 051с02-1.5(0.2), supersedes 01AsZY жж 
x?Pm" J: 99.6-keV gamma to (15/2-), conf=p5/2[532] n(5/2[523],7/2[633]), K=17/2+ жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

*!59Sm” Б: average 17Ра25-1275.9(1.4) 09Ur04=1276.8(1.0) жж 
*1595т” Т: from 090104; other 17Ра25-50(17) жж 
*?Eu 1:90Л134-5/2 жж 
xP?Lu J: favored a decay from !Ta (J=1/2+) жж 
ж159Та T : average 97Ра07=0.83(0.18) 96Ра01-1.10(0.10) ж 
bow T : others 19Hi06=10.3(+2.1-1.5) 81Но10=7.3(2.7) ж 
*?Re" Т: average 07Ра27=16(9) 06Ј010=21(4) жж 
160рг —36200# 400# 170 ms 140 p 17 17Wu04 TD 2017 В-=100;В-һ ? 

160Nd —46720 50 439 ms37 0+ 1717Wu04 TD 1985 В-=100;В-һ ? 

160" —45610 50 1107.9 0.9 1.63 из 0.21 (47) 17161d02 ETJ 2016 ІТ-100 

160Pm —52894.6 2.0 725 ms57 6 8 17 17Wu04 TD 2012 B^ -100;87n? * 
160Pm™ —52704 11 191 11 MD > 700 ms 174 200103 EJT 2020 B^ SIT ?;В-п? 

160$ .60233.2 2.0 9.6 s 03 0+ 05 1986 В-=100 

160Sm” —58871.9 2.0 1361.3 0.4 120 пз 46 (57) 095121 ETJ 2009 ІТ-100 

1605" —57475.9 2.0 2757.3 0.4 1.8 us0.4 (117%) 16Ра01 ETJ 2016 ІТ-100 

160 Би —63493.4 0.9 42.6 8 0.5 (57) 05 18На19 TJ 1973 В-=100 

160 Ви" —63400.4 0.8 93.0 12 MD 30.8 s 0.5 (17) 05 18На19 ETJ2016 В-=100 

1606а .67942.1 1.1 STABLE >31Ey 0+ 0501Da22 Т 1933 IS=21.86 3;2В- ? ж 
160Tb —67836.5 1.1 72.3 а 0.2 37* 05 1943 В-=100 

160ру —69672.4 0.7 STABLE 0+ 05 1938 15-2.329 18 

160 Но —66382 15 25.6 m 0.3 5** 05 1950 В+=100 

16089" —66322 15 59.98 0.03 5.02 h 0.05 27* 05 1955 IT=73 3;8+=27 3 

160Но" —66185 22 197 16 “38 (9%) 05 88Bh05 TD 1988 ІТ-100 ж 
1608г —66064 24 28.58 h 0.09 0+ 05 1954 e=100 

160Tm 60300 30 94 т 0.3 Г * 05 1970 В+=100 

160 Ty" 60230 30 67 14 74.5 s l5 (5*) 05 1983 IT=85 5;8+=15 5 * 
160 Тр" —60090# 60# 215# 52# ~ 200 ns (8) 05 1986 ІТ-100 ж 
Yb - 58163 5 4.8 т 0.2 0+ 05 1967 В+=100 

1601 50270 60 * 36.1 $ 0.3 2-# 05 1979 В+=100;а ? 

160] үп —50270# 120# оя 100% * 40 81 05 1980 B+=100;a ? 

160нғ —45939 10 13.6 s 02 0+ 05 1973 В+=99.3 2;0=07 2 

160та 35820 50 *& 1.70 s 0.20 (2)- 05 96Ра01 ТЮ 1979 В+ ?;0=? ж 
160тат 35710 240 110 250 *& 1.55 8 0.04 (9,10)* | 0596Pa01 TD 1979 В+ Зо-? * 
160W 29330 150 90 ms5 0+ 05 96Ра01 TD 1979 а=87 8;В- ? ж 
1606е —16880# 3004 611 us7 (47) 0511Dal2 TJD 1992 p=89 1;0=11 1 * 
100Re” —16700# 300# 177 15 2.8 ив04 (9%) 11Da01 JT 2011 ІТ-100 
*!60Pm Т: the value of 17Wu04 probably includes both the gs and isomer жж 
x Gg Т: value quoted at 68% СІ, жж 
x! Ho" Е: from 169.61 keV + x with х<55 keV from Ensdf2005 жж 
+!Tm” E: from 42.10+x keV above gs; x<50 keV from Ensdf2005 жж 
xléUTm" Е: 98.2 keV+x keV above Tm”; x=50#(50#) keV by Nubase жж 
*160 Та J: favored a decay to |561 [J=(2)-] жж 
жІб0Та” Ј: favored о decay to Lu” [J=10+] жж 
*160 у T : average 96Ра01-91(5) 81Но10-81(15) ж 
*160 ре 1: офег 92Ра05-(2-) жж 
161рг —32490# 500# 90# ms >550ns 3/2-# 18Е008 I 2018 В- 2;B-n? 

16INd —42230# 400# 215 ms76 1/2-8 17 17%004 TD 2012 В-=100;В-п? 

lélPm —50087 9 1.05 $ 0.15 (5/2) 1717У/и04 TD 2012 В-=100;В-п? 

lé! рт” —49121 9 965.9 0.9 0.89 из 0.09 (13/2) 1715Үо7Х TJ 2015 ІТ-100 

161$ —56672 7 4.8 $ 0.4 7/29 1 1998 В-=100 

161 Sm” — 55284 7 1388.1 0.6 2.6 ив0.4 (17/2-) 17Ра25 ЕТ] 2017 ІТ-100 

leu —61792 10 26.2 $ 2.3 5/2+# 11 17Wu04 T 1986 В-=100 * 
161ба —65506.1 1.5 3.646 т 0.003 5/2- 11941.A Т 1949 В-=100 

161Tb —67461.8 1.2 6.948 4 0.005 3/2%ж 11 FGK204 T 1949 В--100 

ІІ ру —68055.5 0.7 STABLE 5/2** 1 1934 15=18.889 42 

161рут —67569.9 0.7 485.56 0.16 760 ns 170 11/27 11 125%01 T 2012 IT=100 

161 Но —67196.3 2.2 2.48 h 0.05 T/2-* 1 1954 €=100 

16lHo™ —66985.2 2.2 211.15 0.03 6.76 8 0.07 1/2* 1 1965 ІТ-100 

1618г —65201 9 3.21 В 0.03 3/2-* 1 1954 В+=100 * 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

16 Ер". 64805 9 396.44 0.04 7.5 и80.7 11/27 1 1969 IT=100 

161Tm —61899 28 30.2 m 0.8 7/2 1 1959 В+=100 

161Тпу" 61891 28 7.51 0.24 5# ш (1/27) 1 1981 В+ ?ЇТ? 

161 Ти —61821 28 78.20 0.03 110 пв3 7/27 1 1981 ІТ-100 

ІШүр —57834 15 42 т 0.2 3/2-* 1 1974 B*-100 

6Ци —52562 28 77 82 2 1 1973 B*-100 

16 т —52380# 28# 182# 5# 7.3 ms0.4 (9/27) 1 1973 IT~100;B* ? * 

loluf —46316 23 18.4 $ 0.4 (7/2) 15 1973 В+=99.71 5;0-0.29 5 

161н?" - 45987 23 329.0 0.5 4.8 uis 0.2 (13/2*) 15 2014 ІТ-100 

161Та  —38779 24 * 3% s (/2) 1 1979 В+ 5a? 

161 Тат - 38717 12 61 23 AD* 3.08 s 0.11 (11/27) 1112Th13 D 1979 B*=93 3;0=7 3 

l6lW — —30510# 200# 409 ms 16 7/24  1196Pa0l T 1973 а-73 3;B^ 2213 * 

161 Ве —20840 150 440 us1 1/07 1106Lal6 Т 1979 рғ2100;0 ? 

161 е” —20720 150 123.7 1.3 ІТ 14.7 ms0.3 11/27 1 1979 а-93.0 3;р=7.0 3 

16105 —10200# 400# 640 из 60 (7/27) i 2010 022100 
xlélPm" Ј: from 727.5-keV gamma to (11/2-), 609.2-кеУ gamma to (13/2-); жж 
*l6lPm” J: conf-p5/2[532] n(1/2[521],7/2[633]), K=13/2+ ж 
*61Ри T: average 17Wu04=30.1(9.0) 90An31=24(4) 86Ма12-27(3) ж 
ж161Ег T : other 16Ba65=3.20(0.09) жж 
xléllu" Е:166.5(0.8) keV above the 3/2+ member of the p1/2[411] band at x keV; жж 
xlélly" Б: x=15#(5#) keV estimated by Nubase жж 
xlolw T : average 96Ра01-409(18) 79Но10-410(40) ж 

162Ма —39010# 400# 310 ms 200 0+ 17 17Wu04 TD 2012 В-=100 

12pm —46040# 300# 630 ms 180 2+ 17 17Wu04 TD 2012 В--100:8-һ? 

162$ —54379 4 27 s 03 0+ 0717Wu04 Т 2005 В-=100 

1625 т” —53370 4 1009.4 0.5 1.78 ив0.07 (4”) 17Үо01 ETJ 2017 ІТ-100 ж 

185 ЕД —58722.9 1.3 “108 14 0717Wu04 T 1987 В-=100 

160 Ец" —58565.0 1.3 158.0 17 MD 15.0 8 0.5 (6+) 07 18На19 Т] 2016 В--100 

162С4 —64281 4 8.4 т 0.2 0+ 07 1967 В-=100 

162Tb —65879.5 2.0 7.60 т 0.15 (17) 16 1965 В--100 

162Ть" —65594.0 2.5 286 3 108 т 4-# 200103 EJ 2020 В *; IT? 

162ру —68181.2 0.7 STABLE 0+ 07 1934 IS=25.475 36 

162рут —65993.1 0.8 2188.1 0.3 8.3 из 0.3 gt 11Sw02 ETD2011 IT=100 

!?Ho —66041 3 15.0 m 1.0 1x 07 1957 B*-100 

162Но" —65935 3 105.87 0.06 67.0 m 0.7 6-* 07 1961 IT=62;B+=38 

1625г —66334.2 0.8 STABLE >140Ту 0+ 0756Pol6 Т 1938 IS=0.139 5;0 7;2B+ ? ж 

162Ег" —64308.2 0.8 2026.01 0.13 88 ns 16 7(7) 07 125%01 TJ 1974 IT-100 

162Tm —61477 26 21.70 m 0.19 17* 07 1963 В+=100 

162Tm” —61350 50 130 40 243 s 1.7 St 07 74ре47 EDJ 1974 IT=81 4;B*=19 4 ж 

!?yp - 59821 15 18.87 m 0.19 ot 07 1963 В+=100 

162] 52830 80 * 1.37 т 0.02 17* 07 1978 B*-100 

162] yn —52710# 2208 120% 200% * 1.5 m 4-# 07 1980 В+=100Т ? 

162? u” —52530# 220# 300% 2008 ЕО 1.9 m 9-# 07 1980 В+ XIT? * 

!?Hf —49168 9 394 s 0.9 0+ 07 1982 В+=99.992 1;0=0.008 1 

162та 39780 60 * 3.57 $ 0.12 37% 16 1985 В+=99.926 10;0=0.074 10 

162Ta™ —39660# 804 120% 50# * 5# $ Tu В+ IT 30? 

162W 33999 18 1.19 s 0.12 0+ 16 1973 В+ ?;0=45.2 16 

162Ве —22450# 200% 107 ms 13 (2)- 07 1979 а-94 6;B+ ? 

162Ве" —22280# 200# 175 9 AD 77 ms9 (9)* 07 1979 0-91 5;B* ? 

16205 —14500# 300# 2.1 паз 0.1 0+ 07 1989 а-100 
*162 т” Т: other 17Pa25=1.7(0.2) жж 
xl? Eu Т: 17Wu04=11.8(1.4) 87Gr12=10.6(1.0) but values include both gs and isomer жж 
*162 Ей J: from 18На19; conf p5/2[413]n7/2[633],K=1+ жж 
xl pr T : the lower limit is for œ decay жж 
*162Ти”" Е : from 66.90+x keV; x<125 keV from 74De47 жж 
ж162] д" І: ехіѕіепсе is tentative and needs confirmation жж 

163Nd —34080# 500% 804 ms >550ns 5/27% 182108 I 2018 В 2;B-n? 

163Pm —42960# 400# 255 ms25 5/27% 1719К.А Т 2012 В-=100;8-п? * 

1635 —50600 7. 1.3 s 0.5 1/2-8 17 17%004 TD 2012 В--100 ж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

163Eu —56573.8 0.9 77 804 5/2+# 10080502 Т 2007 В-=100 

163 Ey” —55609.3 1.0 964.5 0.5 911 ns 24 (13/27) 17Pa25 TJE 2017 IT=100 

163Gd —61388.6 0.8 68 s3 7/2: 10 207204 J 1982 f--100 

163Са" —61250.4 0.8 138.22 0.20 23.5 $ 1.0 1/2- 14Ha38 TD 2014 IT-?;8- ? 

16376 64596 4 19.5 m 0.3 3/2* 10 1966 В-=100 

163ру —66380.9 0.7 STABLE 5/2-* 10 1934 15=24.896 42 

163Но —66378.0 0.7 4.570 Ку 0.025 7/2-* 10 1957 &=100 

163Но" —66080.1 0.7 297.88 0.07 1.09 $ 0.03 1/2* 10 1957 ІТ-100 

163Но" —64268.6 0.8 2109.4 0.4 800 ns 150 (23/2) 125%01 ETJ 2012 1Т=100 

1635г —65167 5 75.0 m 0.4 5/2-ж 10 1953 В+=100 

1633г" —64722 5 445.5 0.6 580 пз 100 (1/22) 10 1974 ІТ-100 

163Тт -62728 6 1.810 h 0.005 1/2*« 10 1959 B*-100 

163 Tm" — 62641 6 86.92 0.05 380 ns 30 (7/2) 10 1975  IT-100 

163ү - 59294 5 11.05 m 0.35 3/2-* 10 1967 В+=100 

ru 54791 28 3.97 т 0.13 1/2*« 10 1979 B*-100 

163нғ 49269 26 40.0 s 0.6 (5/22) 15 1982 В+=100;@ 2 

163Та - 42530 40 10.6 s 1.8 1/2: 10 ЕСКІ2а J 1985 В?ғг100;0 2 

163Тат - 424008 408 138% 18# AD 10# $ 9/2- FGK12a J В+ %0 IT? 

16 WW — —34910 60 2.63 s 0.09 7/27 10 1973 В+ %а-142 

163уут —34430 60 480.3 0.7 154 ns 3 13/2+ 10 2010 IT-100 

163ре 26002 9 390 ms 70 1/2* 10 1979 В+ ?;0=32 3 

163 рет —25882 9 120 5 АР 214 ms5 11/27 10 1979 а-66 4;В- ? 

16305 —16340# 300# 5.7 ms0.5 7/27 10 13206 J 1981 аға100:8% ? 

163p - 52108 400% 1/2*8 p? 

13pm Т: other 17Wu04=430(350) 

1635m Т: symmetrized from 17Wu04=1.23(+0.51-0.47) 

163 Би" Т: average 17Pa25=990(40) 17Үо01-869(29) 

166g" у; 20Za04=1/2- 

16389 T : other: 92Ju01=47(+5-4) d for q=66+ (bare ion) 

163 Та J: favored о decay from ! Re” (J=1/2+) 

163Тат — ]: favored a decay from !6Ве (J=9/2-) 

16305 Т: average 19Ні06=6.2(+1.3-0.9) 96Bi07=5.5(0.6) 

lé pg —38360# 400% 300% ms >550ns 574 18Е008 I 2018 В 2;B-n? 

164$ —47925 4 1.43 s 024 0+ 17 2012 . f--100;87n? 

164$” —46440 4 1485.5 1.2 600 пз 140 (67) 17 2014  IT-100 

I^ By —53232.1 24 416 s 019 3% 1717Wu04 Т 2007 В--100 

164Са —59693.7 1.0 45 $3 0+ 17 1988 В-=100 

164 ба" —58597.9 iMt 1095.8 0.4 589 ns 18 (47) 171862418 Т 2017 ІТ-100 

164 Тр —62105.0 1.9 3.0 т 0.1 (57) 17 1968 В-=100 

le^Tp" —61960 12 145 12 MD 28 m 2*8 200г03 EJ 2020 Bo *; IT? 

164ру —65967.6 0.7 STABLE 0+ 17 1934 15=28.260 54 

164 Но —64980.5 1.4 28.8 m 0.5 1» 17 1938 £-61 1;8+=39 1 

164Но” —64840.7 1.4 139.78 0.07 36.6 m 0.3 67* 17 1966 IT-100 

1648; —65942.6 0.7 STABLE 0* 17 1938 IS=1.601 3;0 22072 

164 Тт —61909 25 2.0 т 0.1 1x 17 1960 +=100;£=61 1;е+=39 1 

164 Tm” —61889 28 20 12 5.1 т 0.1 6” 17 1971 ITz:80;B * 2:20 

164үь - 61012 15 75.8 m 1.7 0+ 17 1960 £-100 

lé pu —54642 28 314 m 0.03 17ж 17 1977 B*-100 

164 НЕ —51818 16 ПІ 88 0+ 17 1981 В+=100 

164Та - 43283 28 14.2 s 0.3 (3%) 17 1982 В+=100 

164 \у = 38236 10 6.3 $ 02 0+ 17 1973 В+=96.2 12;0=3.8 12 

164Ве 27470 50 ж 719 ms89 (2) 17 1979 a=?;B* ? 

164 Ве" —27520 240 —50 250 * 890 ms 130 (9,10)* 17 09На42 TD 2009 В+ %о-31 

16405 —20420 150 21 ms1 0+ 17 1981 а=96 4; В+ ? 

164: —7480# 320# 1# ms 27% 17 р?;а ?;В+ 2 

164gm —72208 300# 260# 100# 70 из 10 (9+) 17 140102 TD 2001 p=?;a=4 2;p* ? 

164 Eu Т : average 17Wu04=3.80(0.56) 080502=4.2(0.2) 

16404" Т: average 18ба18-605(30) 17Үо01-580(23); other 17Pa25=530(100) 

164Tm” Е : from 87Dr07<40 keV 

!&Re Т: average 09На42=848(+140-105) 96Pa01=380(160) 81Но10-880(240) 

164 Ве J: favored a decay to !Ta [J=(2)-] 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of 


(keV) (keV) 


Decay modes and intensities 
discovery (%) 





164Re” Т: symmetrized from 09На42=864(+150-110) 
164Re” Ју: favored © decay to ! Ta" [J=(9,10)+] 
164рт T:from p(t) іп 14Dr02; others 14Dr02-69(441-29) (0(1)) 


жж 


жж 


жж 


ж 
ж 
ж 
*164 т — T: 02Маб1=58(+46-18) 01Ке05=110(+60-30) 
165Pm —34670# 500# 


260# ms >550ns 5/27% 18Fu08 I 2018 B- Вп? 





1655 —43510# 4008 980 ms210 5/28 . 1717Wu04 TD 2012 В-=100;В-п? 
‘Eu —50729 5 2.53 s 0.25 5/2*# | 0817Wu04 T 2007 B^ -100;87n? 
16504 -56525.8 1.3 1.6 s 1.0 1/278 | 0617Wu04 T 1998 В--100 
165Tb —60588.8 1.5 2.11 m 0.10 (3/27) 06 1983 В-=100 
165Ть" —60382 5 207 5 0.81 из 0.08 (7/2) 17Gu08 TDE2017 ІТ-100 

!6Dy —63612.3 0.7 2.332 В 0.004 T/2** 20 1935 В-=100 
165ру" —63504.1 0.7 108.1552 0.0013 1.257 m 0.006 1/27 06 1963 IT=97.76 11:8 2224 11 
!6Ho —64898.0 0.8 STABLE 7/27% 06 1934 185-100 

165 Нот —64536.3 0.8 361.675 0.011 1.512 и80.004 3/2+ 06 1958 ІТ-100 

165 Но" —64182.7 0.8 715.33 0.02 < 100 ns 7/2% 06 1958 ІТ-100 

1658; —64521.4 0.9 10.36 В 0.04 5/2-* 06 1950 €=100 

1655" —63970.1 1.1 551.3 0.6 250 ns 30 1/27 06 1970 ІТ-100 

165 —62698.4 1.1 1823.0 0.6 370 пз 40 (19/2) 125%01 EJT 2012 ІТ-100 

‘Tm —62930.0 1.7 30.06 В 0.03 1/2*« — 06 1953 В+=100 

165 Тр" —62849.6 1.7 80.37 0.06 80 ив3 7/2+ 06 1967 ІТ-100 
165Tm” —62769.5 1.7 160.47 0.06 9.0 ив0.5 7/2- 06 1968 ІТ-100 

168 Үр —60295 27 9.9 т 0.3 5/2-* 06 1964 В+=100 

165 ур” —60168 27 126.80 0.09 300 пз 30 9/2+ 06 1980 ІТ-100 

165 u —56442 27 10.74 m 0.10 1/2*x 06 1973 В+=100 
‘HF —51636 28 76 $4 (5/22) 06 1981 В+=100 
165Та 45848 14 ж 31.0 s 1.5 (1/2*,3/2*) 06 FGK12a J 1982 B*-100 
165Тдт —45823 17 24 18 AD* 308 s (9/27) FGK12a J Bt 5a? 
SW _38861 26 51 s 0.5 (5/2-) 06 1975 +=100;0 ? 
165Ве —30659 24 * 1.6 $ 0.6 (1/27) 15 1981 В+=86 80-148 
165Ве" —30632 12 28 22 AD* 1.74 s 0.06 (1/22) 15 1978 В+=87 1;0-131 
16505 —21750# 200% 71 ms3 (7/27) 14 1978 0:90 2;B ^10 2 
1651. — —116004 160% 50# ns 1/2^4 06 p?^;a? 

65 т —11420 150 180% 50# 325 ps 33 (11/27) 06 14002 TD 1997 р=88 2;0=122 
165pt -320% 400% 370 ps 180 7/278 19Hi06 T 2019 а-100 

165Би Т: average 17Wu04—2.14(0.45) 080$02=2.7(0.3) 

165Gd Т: average 17Wu04=12.5(1.3) 981с02=9.3(2.3) and 11.2(2.3) 

165Та J: favored a decay from !9Re" [J=(1/2+,3/2+4)] 

165Тат Ј: favored о decay from !®Re [J=(9/2-)] 

16] Т: average 14Dr02=340(40) 97Da07=290(60) 

165 pt T : symmetrized from 19Н106=260(+260-90) 

1665m —40450# 4004 800 ms 630 0+ 17 17Wu04 TD 2017 В--100 
166Eu —46750# 100% 1.24 s 0.12 074 1417Wu04 T 2007 B^ -100;87n? 
16664 -54370.9 1.6 5.1 $ 0.8 0* 1517Wu04 T 2005 В-=100 

166 бат —52769.4 1.9 1601.5 1.1 950 ns 60 (67) 15 2014  IT-100 

166Tb —57808.8 1.5 27.1 $ 1.5 (17) 0817Wu04 T 1996 В-=100 
166Т" —57649.8 2.1 159.0 1.5 3.5 из 0.4 4-# 17GuZW ЕТ 2017 ІТ-100 

166ру —62584.5 0.8 81.6 В 0.1 ot 08 1949 В-=100 
166Но —63070.3 0.8 26.812 h 0.007 0% 08 FGK204 Т 1936 . f--100 
166Ңо” —63064.3 0.8 5.969 0.012 1.1326 ky 0.0039 Ts 08 18Pe02 Т 1952 В-=100 
166Ho” —62879.4 0.8 190.9021 0.0020 185 ps 15 3% 08 1960 ІТ-100 

1666; —64924.1 0.3 STABLE ot 08 1934 15-33.503 36 
166Tm —61886 12 7.70 В 0.03 ote 08 1948 В+=100 

166 Ти —61764 14 122 7 348 ms21 (67) 08 96Dr07 TDJ 1996 ІТ-100 

166 Ти —61642 14 244 7 2 из1 (6”) 08 960107 ЕрТ1995 ІТ-100 

166Ур —61594 7 56.7 В 0.1 ot 08 1954 €=100 

166Lu —56021 30 2.65 m 0.10 6? 08 1969 В+=100 
1661" —55990 30 34.37 0.22 1.41 m 0.10 37 08 1974 1-58 511-425 
1661" —55980 30 43.0 0.4 2.12 m 0.10 0% 08 1974 В*=906/Тт? 
166 НЕ —53859 28 6.77 m 0.30 ot 08 1965 В+=100 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

166Ta 46098 28 344 s 0.5 (2)* 08 1977 B*=100 

166W _41887 9 19.2 s 0.6 0+ 08 1975 B * =99.965 12;0=0.035 12 

166Ве —31840 90 2.25 8 021 (7+) 08 92Ме!0 J 1978 B*-88 7;0=12 7 

166Re? —31560# 1004 280% 50# 38 5 3-4 08 В+ *;o IT? 

16608 —25432 18 213 ms5 0+ 1608Bil5 D 1977 0-83 4;B^ =17 4 

166]. — 133104 2004 10.5 ms2.2 (2)- 08 1981 a=93 3;pz7 3 

166" — 131304 2008 171 15.1 ms0.9 (9)* 08 1996 0=98.2 6;р=1.8 6 

166рұ —4780# 300# 294 из 62 0+ 08 19Hi06 Т 1996 a=100 

1684 Т : symmetrized from 17Wu04=1.27(+0.09-0.14); other 080802-1.7(0.3) 

16604 Т: average 17Wu04=5.4(1.2) 051с02-00Ав.А-4.8(1.0) 

166TH T : average 17Wu04=28.3(2.0) 051с02-00Ав.А-25.6(2.2) 

166Tm” E: from 96Dr07=109.3+x keV with x<25 keV 

166Tm” Т : average 96Dr07=340(25) (34.4(t)) 370(40) (74.9(t)) 

lé Tm"  E:96Dr07-121.710 keV above 'ééTm" 

166Tm” Т: other 02Ca46=36(2) ns (adopted in Ensdf2008) 

661" р: %B* from 74De09>80% 

!6Re р: В+ and a decays were observed; %0 from Ensdf2008<24 

16605 Рр: Фо average 08В115-84(4) 81Но10-72(13) 

166pt Т: average 19Hi06=260(+100-60) 96Bi07=300(100) 

167$ 353304 5008 1908 ms >550ns 7/278 18Fu08 I 2018 B^ Вп? 

167Ец —43770# 4008 1.33 s 0.51 5/2*8 17 17%004 TD 2012 В-=100;В-п? 

16704 —50776 5 42 s 03 5/2-# 17 17%004 TD 2012 В--100 

167Ть —55883.1 1.9 18.9 s 1.6 (3/2*) 0017Wu04 T 1999 В-=100 

167Ть" —55683 6 200 1.2 us 0.1 (7/27) 17Gu08 TEJ 2017 ІТ-100 

167ру -- 59911 4 6.20 т 0.08 (1/27) 00 1960 В” =100 

167Но —62279 5 3.1 h 0.1 7/2- 00 1955 В” -100 

167Но" —62020 5 259.34 6.0 us 1.0 3/2* 00 1977 ІТ-100 

1678; —63289.26 0.29 STABLE 7/2%ж 00 1934 IS=22.869 9 

167Ег" —63081.46 0.29 207.801 2.269 5 0.006 1/2- 00 1986 ІТ-100 

167Тт —62543.1 1.3 9.25 а 0.02 1/2 * 00 1948 є=100 

167Тт" —62363.6 1.3 179.480 1.16 us 0.06 7/2+ 00 1964 ІТ-100 

167Tm”" —62250.3 1.3 292.820 0.9 ps 0.1 7/2- 00 1965 ІТ-100 

1? yb —60590 4 17.5 m 0.2 5/27ж 00 1954 B*-100 

167ү" —60018 4 571.548 ~ 180 ns 11/27 00 1976 ІТ-100 

16Lu —57530 40 51.5 m 1.0 7/2%% 06 1958 B*-100 

167 ду" —57480# 60# 50# 40% >1 ш 1/2% 06 1998 IT ?;B* 2 

1697Hf —53468 28 2.05 m 0.05 (5/2)- 00 1969 В+=100 

167та 48351 28 1.33 т 0.07 (3/2*) 00 1982 B*-100 

1? W —42093 9 19.9 s 0.5 (5/27) 00 1985 B+ =99.96 1;0=0.04 1 

167үүт —41967 9 125.7 > № из (13/27) 92Th06 ЕЛ IT ?;B* ? 

167Ве —34830# 40# 3.4 s 04 9/2- 00 10An01 J 1992 a~100;B +=? 

167Ве" —34700 40 1314 13% 5.9 s 03 1/27 00 11Ко.В EJ 1984 Bt %0=? 

16705 —26500 80 839 ms5 7/2- 09 10Sc02 TJD 1977 о-51 48% 2 

16706" —26070 80 434.3 672 ns 7 13/2* 09 105с02 ЕЈ” 2009 ІТ-100 

1671 --17072 8 29.3 ms 0.6 1/2* 02 055с22 TD 1981 0=43.5 19;р=38.6 120% ? 

167" —16897 8 175.5 28.5 150.5 11/27 02 055с22 TD 1995 о-89 3;B * ?;р=0.41 6 

167рр — —6750# 3108 915 us 123 7/2: | 0019Hi06 T 1996 а-100 

167Gd Т : symmetrized from 17Wu04=4.26(+0.18-0.32) 

167Т — T:average 17Wu04=18.6(2.0) 99As03=19.4(2.7) 

167Tm” J: E2 transition to 3/2+ 

167 үрт МІ transition to 9/2- and E1 transition to 13/2+ 

Iw population of J=5/2+,7/2+ states in € Ta following В+ decay; 

167W favorite œ decay to 'б3НЕ[1=(5/2-)] 

167 wm floated J=13/2+ level observed in 92Th06; FGK208=likely ЕЗ to 7/2- 

16705 : Фа average 105с02=51(5) 96Ра01-49(7) 81Но10=58(12) 

16705т 105с02-М2 to 9/2- followed Бу MI to 7/2- 

167 gsm from a least-squares fit to the level scheme of 10Sc02 

167] from p(t); others 05Sc22=30.9(1.3) (о(0)) 97Da07=35.2(2.0) 

167] : Фр average 05Sc22=39.3(1.3) 97Da07=32(4); %a average 

167] : 055с22=43(2) 97Da07=48(6) 

167 т average 04Ke06=25.7(0.8) 055с22-28.7(3.3) (a(t)) and 





030001-115 





Chinese Physics C Vol. 45, No. 3 (2021) 030001 





Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
xl] Т: 28.8(1.3) (p(t)) 97Da07=30.0(0.6) жж 
*167 р" D : Фр average 055с22-0.42(0.08) 97Da07=0.4(0.1); Фо average ж 
*167 — D: 055с22-90(3) 97Da07=80(10) ж 
ж167 РЕ Т: average 19Hi06-1100(200) 04Ke06=900(+300-200) 96Bi07=700(200) ж 














168 $ —31640# 300% 3408 ms >550ns 0+# 18Е008 I 2018 В Вп? 

168 и —39250# 400# 200 ms 100 6 8 17 17Wu04 TD 2012 B^ -100;87n? 
166g 481504 300% 3.03 8 0.16 or 17 17Wu04 TD 1985 В-=100 

168Tb —52781 4 9.4 s 0.4 (47) 1017Wu04 T 1999 В--100 

168 Тр" —52570 4 211 1 0.71 из 0.03 (6+) 17Gu24 ЕТ] 2017 IT-100 

168ру 58560 140 8.7 т 0.3 0+ 10 1982 В-=100 

168ру" —57180 140 1378.2 0.6 0.57 из 0.7 (4”) 10 197549 ETJ 2019 ІТ-100 

168 Но —60060 30 2.99 т 0.07 3+ 10 1960 В-=100 

168 Но” —60000 30 59 1 132 $4 (67) 10 90СҺ37 ETJ 1990 17=100;8- ? 
16889" —59920 30 143.43 0.17 >4 us (1)- 10 1990 IT-100 

168НоР —59870 30 192.57 0.20 108 пв 11 + 10 1990 ІТ-100 

168 г —62989.23 0.26 STABLE 0+ 10 1934 IS=26.978 18 
1682г" —61895.19 0.26 1094.0383 0.0016 109.0 ns 0.7 4- 10 1974 IT=100 

168Tm —61312.4 1.7 93.1 d 0.2 3% 10 1949 В+==100;В-=0.0107 
168 ур —61579.87 0.09 STABLE >130Ту or 10 567016 T 1938 IS=0.123 3;a 2672 
168Lu —57070 40 55 т 0.1 6” 10 1960 B*-100 

168p" 56908 6 160 40 6.7 m 04 3% 10 998а65 Е 1960 B*~100;IT ? 
168 НР —55361 28 25.95 т 0.20 0+ 10 1961 B+ =100;e~98;et 222 
168та 48394 28 2.0 m0.1 (3%) 10 ЕСК208 J 1969 +=100 

168 у  —44893 3 50.9 s 1.9 0+ 10 1971 В+ 2100;0:=0.0032 10 
168ре —35790 30 44 s 04 (7%) 1016Ha36 J 1992 B*+=100;a@~0.005 
1805 —29995 0 21 $ 0.1 0* 10 1977 В+=57 4;0=43 4 
F8; —18670 60 230 ms 50 (2)- 10 1978 0022100; ?;В+р ? 
168" — 18620 240 40 250 163 ms 16 (9,10)* 1009На42 TD 1996 а=77 9; В+ Втр? 
168Pt - 11010 150 2.02 ms0.10 0+ 10 1981 a=100;B+ ? 

168 Au 25304 400% р? 

ж168 Са І: first observed by 855125 in fission of 252 СЁ 

x168Tp T : average 17Wu04=9.49(0.39) 99А503-8.2(1.3) 

*168 Ур T: the lower limit is for & decay; 

*168 Ур Т: 28+ 19Be27>0.1 Py to 1 Ey; Опи-ВВ 19Be27>1.9 Ey 

*168 Lu” В: 19Ни15=160(40) 72Ch44=220(130); others 97Ba26-202.81(0.12) (tentative) 

xl Lu” E: 99Ba65-202.5(0.4) (tentative) 

ж168Та T : other 02At01—5.2(0.7) for q=73+ (bare ion) 

x 169 Та J: direct f^ feeding to 4+ states in !5Hf and expected configuration 

ж168Та J: pl/2[541] (27-73) n5/2[523] (N=95), K=3+ 

x168]r Т : symmetrized from 09На42=222(+60-40) 

ж168 J: favored a decay to !Re [J=(2)-] 

ж168 рт T : average 09На42=160(+30-20) and 153(+40-30) 96Ра01=161(21) 

x 168 рт J: favored a decay to Re" [J=(9,10)+] 

1Ru 356604 500# 420# ms »550ns 5/2*8 18Е008 I 2018 p-? 

194 —43890# 4008 750 ms210 7/238 1717У/и04 TD 2012 B^ -100;87n? 
1699Tb —50480# 3004 5.13 s 0.32 3/2*8 17 17%004 TD 2012 В-=100;В-п? 

19 уу —55600 300 39 88 (5/2) 08 1990 В-=100 

169 ру” —55430 300 166.1 0.5 1.26 из 0.17 (1/27) 08 197549 ETJ 2019 ІТ-100 

19 Но —58796 20 4.72 m 0.10 7/27 08 1963 В-=100 

169 Но" —57410 20 1386.2 0.4 118 и86 (19/2%) 100105 ETJ 2010 ІТ-100 

1696г —60921.2 0.3 9.392 d 0.018 1/2-* 08 1956 В-=100 

165” —60829.2 0.3 92.05 0.10 285 ns 20 (5/2) 08 1969 ІТ-100 

169” —60677.5 0.3 243.69 0.17 200 пз 10 7/2: 08 1969 ІТ-100 

1©Tm —61274.7 0.7 STABLE 1/2*« 08 1934 IS-100 

169 Tm" —60958.6 0.7 316.1463 0.0001 659.9 ns 2.3 7/2* 08 1950 ІТ-100 

19 Үр —60375.53 0.18 32.014 4 0.005 7/2*« 08 ЕСК209 Т 1946 £-100 

169 yp" —60351.33 0.18 24.1999 0.0016 46 s2 1/2-* — 08 1949 ІТ-100 

1691 —58083 3 34.06 В 0.05 T/2*x 08 1955 В+=100 

1691" —58054 3 29.0 0.5 160 s 10 1/2-* 08 1965 ІТ-100 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

169НҒ —54717 28 3.24 т 0.04 (5/27 08 1969 B*-100 

169Та  —50290 28 4.9 т 0.4 (5/2% 08 9871031 1969 B*=100 

low - 44918 15 74 s 6 5/2 4 08 1985 B*-100 

169Ве —38409 11 8.1 $ 0.5 (9/2- 15 92Ме10 1978 В*=?;о=0.005 3 ж 

169Ве" —38234 13 175 13 Ар 15.1 $ 1.5 (1/2*,3/2*) 15 1984 В+ ?;ш= ?ЇТ ? * 

16905 —30723 26 3.46 8 0.11 (5/27 08 96Pa01 1972 В*=86.3 8;0=13.7 8 ж 

1691. —22093 23 353 ms4 (1/2+ 08 12ТҺ13 1978 a=53 7;B+ 2 ж 

169gm —21940 12 153 22 Ар 280 ms 1 (11/27 08 12ТҺ13 1984 о-79 5:87 ?;р? ж 

169Pt —12460# 2004 6.99 ms 0.09 (7/2- 08 096016 1981 оғз100:87 ? ж 

19Au —1790# 3008 1508 us 1/2%% р?;а ?;В+ 2 

169ру Т: other 17%004=78(37) ж 

109Re D : %a derived from 92Me10=0.001 - 0.01 жж 

169 ре J : favored © decay from "Зи" [J=11/2-] to (11/2-) level жж 

169 ре J: at 136.2 keV жж 

169 Ве" Ју: favored © decay from 1731: [J=(1/2+,3/2+)] жж 

1690s Т: average 96Pa01=3.6(0.2) 95Hi02—3.2(0.3) 84Sc06=3.5(0.2) 82En03-3.4(0.2) жж 

159: T : other 12ТҺ13-570(30) ж 

169], D : Фо, average of 12Th13=57(9) 055с22=42(15) 99Ро09-50(18) ж 

169 р; Фо: average 12Th13=78(6) 99Ро09-84(8) 96Ра01=72(13); other ж 

169 т D: 055с22-59(4) at variance, not used ж 

169 т Т; others 05Sc22,07Sa33=280(3) 99Ро09=323(+90-66) 96Pa01=308(22) жж 

19] ^ т: 78Call-400(100) 785с26-400(200) ж 

169р; T : average 09Go16-6.99(0.10) 04Ke06=7.0(0.2) жж 

Ey —30860# 500# B- Вп? 

оба —40850# 500# 420 ms 130 0+ 18 17Wu04 TD 2012 В-=100;В-п? ж 

Tbh —46710# 300# 960 ms78 278 18 17Wu04 TD 2012 B^ -100;87n? * 

Dy —53710# 200# 54.9 s 8.0 or 18 17Wu04 TD 2010 В-=100 

170Dy” —52070# 200# 1643.8 0.3 0.99 us 0.04 (6*) 18 2016 ІТ-100 

П0Ңо —56240 50 ж 2.76 т 0.05 (6+) 18 1960 В-=100 

1 Но” —56140 60 100 80 BD* 43 s2 (1%) 18 1960 В-=100 

"Er —60107.5 1.4 STABLE >410Ру 0* 18 18Be25 1934 IS=14.910 36:28 - 7; ? 

Tm —59795.3 07 128.6 а 0.3 17ж 18 1936 В” =99.869 10;==0.131 10 

170Tm” —59612.1 0.7 183.197 0.004 4.12 из 0.13 3* 1896Hol2 J 1967 ІТ-100 

Yb —60763.929 0.010 STABLE 0* 18 1938 IS=2.982 39 

UO yp" —59505.47 0.14 1258.46 0.14 370 ns 15 4- 18 1981 ІТ-100 

170Lu —57306 7. 2.012 а 0.030 Ot x 18 1951 В+=100 

ПОТ" —57213 7 92.91 0.09 670 ms 100 4- 18 1965 IT=100 * 

MHF —56254 28 16.01 h 0.13 0* 18 1961 €=100 

Ta —50138 28 6.76 m 0.06 (3+) 18 1969 В+ =100 

Mw  —47291 3 2.42 т 0.04 or 18 1971 B*-100 

Re —38904 1 & >1# $ (87,97) 1974 B*-100 

170Re” —38831 2 73 17 & 9.2 $ 02 (5%) 18 20Cu04 1974 В+=?АТ ? ж 

UORe" - 38694 1 210.1 0.1 130 пз 10 (6,7,8,9) 18 19Mo.B 1974 ІТ-100 ж 

17005 —33926 0 7.37 s 0.18 0+ 18 1972 B*=90.5 10;a=9.5 10 

1701. —23180# 1008 * 910 ms 150 (37) 18 02Ro17 1977 В+ %о-5.2 17 ж 

Порт —23140 90 408 508 * 811 ms18 (8+) 18 1977 а-38 5,0% 9172 

170Pt 16299 8 13.93 тп 0.16 0+ 18 04Ке06 1981 a~100;B+ ? ж 

UOAu -3700% 2004 290 и850 (2)- 18 04Ке06 2002 р=89 10;0=11 10 ж 

170 ди” —3420# 200# 280 13 р 620 и850 (9)+ 18 04Ке06 2002 р=58 5;0=42 5 ж 

поне 5420# 300# 310 ps 250 0* 19Hi06 2019 a=100 ж 

поба Т : symmetrized from 17Wu04=410(+140-120) жж 

Tbh Т: other 165013-910(--180-130) жж 

170Lu” J: М2 ю2+ жж 

0рет І: introduced in 20Cu04 from Q-value differences between (һе low-spin жж 

UORe" I: gs and high-spin isomer іп & decay of 1741г жж 

UORe" I: using (һе 19Mo.B decay scheme жж 

UORe" J: favored о decay from (6,7,8,9) isomer іп 1741" жж 

70. T : symmetrized from 02Ео17-870(--180-120) жж 

170 pt T : average 04Ke06=14.0(0.2) 98Ki20=13.5(0.3) 96В107-14.7(0.5) ж 

170 Au T : symmetrized from 04Ke06=286(+50-40) жж 

170 Au J: favored a decay to !Re [J=(2)-] жж 
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ж170 Au” Т: symmetrized from 04Ke06=617(+50-40); other 02Ma61=570(+310-150) жж 
x? Au” D: Фр other 02Ma61=75(15)% жж 
xlOAu" J: favored a decay to 166Ве” [J=(9)+] ж 
жПО0Ңа Т: symmetrized from 19Hi06=80(+400-40) жж 

тса —362104 500# 300# ms >550ns 9/2+# 18Fu08 I 2018 B^ Up na? 

"Th —43770# 400# 1.23 8 0.10 3/2+# 18 17%004 TD 2012 В--100:8-һ? * 

Тру —50010# 200# 4.07 8 0.40 7/2-# 1817У/һ04 TD 2012 В-=100 

ПНо —54520 600 5382 71/2-# 18 1989 В -100 

V!Bp —57717.8 1.4 7.516 h 0.002 5/2-ж 18 1938 В--100 

ТЕ —57519.2 1.4 198.61 0.09 210 ns 10 1/2- 18 1969 ІТ-100 

Tm —59210.3 1.0 1.92 у 0.01 1/2%ж 18 1948 В” -100 

Ty" —58785.3 1.0 424.9557 0.0015 2.60 us 0.02 7/27 18 1948 ІТ-100 

"Tm" —57535.9 1.0 1674.43 0.13 1.7 us0.2 19/27 18 2009 ІТ-100 

yb —59306.818 0.013 STABLE 1/27ж 18 1934 IS=14.086 140 

Тур" —59211.536 0.013 95.282 0.002 5.25 ms0.24 7/2% 18 1968 ІТ-100 

тур —59184.402 0.013 122.416 0.002 265 ns 20 5/2- 18 1968 ІТ-100 

Иа -57828.5 1.9 8.247 d 0.023 7/2%ж 18 1951 В+=100 

Lu” —57757.4 1.9 71.13 0.08 79 82 1/2-* 18 1965 ІТ-100 

yf —55431 29 12.1 h 0.4 7/2** 18 1951 B*-100 * 

ПНР" —55409 29 21.93 0.09 29.5 s 0.9 1/27 x 18 1997 IT~100;8* ? 

171Та  —51720 28 23.3 m 0.3 (5/2*) 18 1969 В+=100 ж 

ПУ  —47086 28 2.38 т 0.04 (5/2-) 18 1983 В+=100 

Re 41250 28 152 s 04 (9/2-) 18 1987 В+=100 

17105 —34297 18 8.3 s 02 (5/27) 18 1972 В” ?;о=1.80 21 

Tr -26410 40 31 803 1/2* 1811Ko.B TJ 1967 В+ %о-152 * 

Uy" 262504 404 164% 114 1.47 s 0.06 (11/27) 18 ПКоВ T 1967 а-54 5;B* Фр? * 

pe —17470 80 45.5 ms2.5 7/2- 1810Sc02 JD 1981 0-86 3;B* ? * 

Пр —17060 80 412.6 1.0 901 ns9 13/2* 18 FGK128 J 2010 ІТ-100 ж 

Au -7562 21 22.3 us2.4 1/2+ 18 04Ке06 TJ 1997 ре2100;0 ? ж 

171 Au” —7308 18 255 10 р 1.036 тв 0.016 11/27 18 04Ke06 TDJ 1996 a=60 6;р=40 6 ж 

He 3340# 310# 70 us30 3/27% 04 04Ke06 TD 2004 Q7:100;B * ? * 
x Tb T : symmetrized from 17Wu04=1.24(+0.09-0.10) жж 
xUIHf 1:00Үс02-7/2 жж 
+! HEF J : 00Үе02=1/2 жж 
*!7!Та T : Ensdf18 assign this lifetime to an excited state (J7=5/2-) that is жж 
ж171Та T: 31.2 keV above the proposed ground state (J7=5/2+) жж 
xl] T : other 02Во17=3.2(+1.3-0.7) ж 
ЖИ D : Фа from 13Ап10=15(2) ж 
xp" Ту; Фа average 10An01=53(5)% 96Ра01-58(11)% жж 
xp" T : average 11Ко.В-1.50(0.07) 10Ап01-1.40(0.10) ж 
ЖИРЕ D : Pa average 10Sc02=83(3) 04GoZZ-96(5) жж 
xp" у: M2 to 9/2- followed by MI to 7/2- gs ж 
x171 Au T : average 04Ke06=22(+3-2) 99Ро09=17(+9-5) жж 
xl Au T : other 03Ва20=37(+7-5) conflicting, not used жж 
xlAu"  T:average 04Ke06=1.09(0.03) 03Ba20=1.014(0.019) жж 
xllAu" Ш: Фр average 04Ке06=34(4) 97Da07=46(4) жж 
+*IHg Т: symmetrized from 04Ke06=59(+36-16) жж 

204 —32970# 300# 160# ms >550ns 0% 18Fu08 I 2018 В- ?;B-n? 

U?Tp —39690# 500# 760 ms 190 68 17 17Wu04 TD 2012 B^ -100;87n? 

I2Dy 477604 3008 34 $ 02 0* 13 16Wal9 TD 2012 В-=100 

12рут —46480# 300# 1278 1 710 ms 50 (87) 16Wal9 ETJ 2016 В -19 3;IT=81 3 

U?Ho —51480# 200# 25 s3 ot# 15 1991 В -100 ж 

I2Fr —56483 4 49.3 Һ 0.5 0+ 15 1956 В-=100 

И?" —54982 4 1500.9 0.3 579 пв 62 (6+) 15 100:02 ETJ 2006 ІТ-100 

172Tm —57374 5 63.6 h 0.3 2- 15 1956 В-=100 

172тТпу" —56898 D 416.2 0.2 132 us7 (6*) 15 2008 IT-100 

П2үр —59255.456 0.014 STABLE 0* 95 1934 IS=21.686 130 

12ү" —57705.03 0.06 1550.43 0.06 3.6 ив01 6 95 1969 ІТ-100 

Им —56736.1 2.3 6.70 а 0.03 4 * 95 1951 В+=100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

12р" —56694.2 2.3 41.86 0.04 3.7 m 0.5 17ж 95 1962 IT-100;B* ? 

172Lu” —56670.3 2.3 65.79 0.04 332 ns 20 (1)* 95 1965 ІТ-100 

ИР —56626.7 2.3 109.41 0.10 440 us12 (1)* 95 1965 ІТ-100 

172] 4 —56522.5 2.3 213:57 0.17 150 ns (67) 95 1974 ІТ-100 

PHF —56402 24 1.87 у 0.03 0+ 95 1951 є=100 

U?Hf" —54396 24 2005.84 0.11 163 пв3 (87) 95 1976 ІТ-100 

П2Та 51330 28 36.8 т 0.3 (3+) 15 1964 В+ =100 

12W —49097 28 6.6 m 0.9 0+ 95 1964 В+ =100 

!ITRe —41570 40 55 85 (27) 16 FGK208 1 1977 B*=100 ж 

?Ве" —41460# 60# 1104 508 15 $3 (7*) 16 FGK208 J 1972 B*-100 * 

1208 —37244 13 19.2 s 0.9 0+ 95 95Н102 D 1971 В+=98.81 17;0=1.19 17 ж 

р — —27380 30 44 s 03 (37,47) 16 1967 В+=98;4=2 

Ig" —27240 30 139 10 2.19 s 0.07 (77) 16 1967 В+=90.5 11;a=9.5 11 

12р; -21107 10 97.6 ms1.3 or 10 10An02 D 1981 а-96 3;B* ? * 

U^Au  —9320 60 28 ms4 (2) 10 1993 a~100;p ?;B * ? * 

172 Au” —9160 240 160 250 11.0 ms 1.0 (9,10) 10 09На42 Т 1993 a~100;p ? ж 

172Hg -1060 150 231 us9 0* 10 1999 07:100;B * ? 
ж2Но Т: оћег 17Wu04=27(11) ж 
xU?Re J: direct B* feeding to 2+; conf=p9/2[514]n5/2[523] (N=97), К=2+ жж 
*172Ве" J: direct B+ feeding to 6+ and 8+; conf=p9/2[514]n5/2[523] (N=97), К=7+ жж 
*17205 D : %a average 04GoZZ-1.4(0.3) 95Hi02-1.1(0.2) жж 
x17 pt D : Фа average 10Ап02-97(3) 04GoZZ=94(6) 99Ро09-94(12) жж 
x172 Au T : symmetrized from 09Ha42=22(+6-4) жж 
*172 Au J: favored a decay to 16 [1=(2)-] жж 
*172 Au" T: average 09Ha42=9(+2-1) 09На42=8(+5-2) (independent measurements); жж 
*172 АП" Т: others 96Pa01=6.3(1.5) 935е09-4(1) жж 
x! Au" J: favored © decay to 651r" [J=(9,10)+] ж 

ИЗТЬ —36510# 500# 400# ms >550ns 3/2+# 18Fu08 I 2018 В- *p-nu? 

"зру —43740# 400# 1.43 8 0.20 9/2*8 17 17%004 TD 2012 В-=100;В-п? 

ИЗНо —49350# 300# 7.1 $ 04 7/2-# 17201428 TD 2012 В--100 ж 

ИЗНо”" —48950# 300# 405 1 3.7 из 1.2 1/2+# 17201428 TD 2020 IT=100 

IBEr —53650# 200# 1.434 m 0.017 (7/2) | 9594ILA Т 1972 В -100 

'BTm —56256 4 8.24 h 0.08 (1/2*) 95 1961 В” =100 

I3 Tm" —55938 4 317.73 0.20 10.7 us1.7 7/27 9512Hul0 TJ 1972 ІТ-100 ж 

137m" —54350 4 1905.7 0.4 250 ns 69 19/27 9512Нш10 ETJ 2012 IT-100 

'3TmP —52208 4 4047.9 0.5 121 ns 28 35/27 95 12Ни10 ETJ 2012 IT=100 

ИЗУр —57551.234 0.011 STABLE 5/2-ж 95 1934 IS=16.103 63 

зүр" —57152.3 0.5 398.9 0.5 2.9 us0.1 1/27 95 1963 ІТ-100 

ПЗ] м —56881.0 1.6 1.37 у 0.01 7/29% 95 1951 €=100 

3р" —56757.3 1.6 123.672 0.013 74.2 из 1.0 5/27 95 1962 IT=100 

IBHF —55412 28 23.6 h 0.1 1/2- 06 1951 +=100 

ИЗНР" —55305 28 107.16 0.05 180 ns 8 5/25 06 1973 ІТ-100 

ИЗНР —55215 28 197.47 0.10 160 ns 40 7[2* 06 1973 ІТ-100 

13Та - 52397 28 3.14 h 0.13 5/27 95 1960 B*=100 

ИЗТат —52224 28 173.10 0.21 205.2 ns 5.6 9/27 95 95Са27 Е 1977 ІТ-100 * 

U3Ta" —50680 28 1717.2 0.4 132 ns 3 21727 06ThO7 TJ 2006 ІТ-100 ж 

Iw 48727 28 7.6 m 0.2 5/27 95 1963 В+ =100 

IBRe —43554 28 2.0 m 0.3 (5/27) 95 1986 В+=100 

17305 —37438 15 22.4 s 09 5/2- 15 1971 В+=99.6 2;0=0.4 2 

ИЗ -- 30268 11 9.0 s 08 (1/2*,3/2*) 15 01Ко44 J 1967 В+=96.5 20;a=3.5 20 ж 

Ig" —30042 11 226 9 2.20 8 0.05 11/27 1501Ko44 J 1967 В+=88 1;0=12 1 * 

ИЗРЕ 21940 60 382 ms2 (5/27) 15 1966 a=86 4;B* 2 

ІЗ Au —12832 23 25.5 ms 0.8 (1/2%) 15 I2Th13 Т 1983 a=86 13;B* ? ж 

173 Au” —12618 12 214 21 12.2 150.1 (11/27) 15 99Ро09 D 1984 a=89 11;B* ? ж 

13Hg -2660% 2008 800 us 80 (7/27) 15 1999 a=100 
*!BHo Т: average 20Li28=7.5(0.7) 17Wu04=6.9(0.5) ж 
*!?ЗТпү" Т : average 12На10-11.1(2.8) 72Ри02=10.4(2.1) ж 
ж173Та" Т: average 17Wo02-202(6) 91Ки12=225(15) жж 
*!?ЗТа" Т: other 17%002=148(9) жж 
ж J: а decay from !" Au (Ј=1/2+) жж 
x]r D : Фа from Ensdf2015<7 жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 

















Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

xp J : favored © decay from 177 Аи” (J=11/2-) жж 
x! Au Т : average 12Th13=26.3(1.2) 99Ро09-25(1) ж 
x17 Au D : %а symmetrized from 99Ро09=94(+6-19)% ж 
*!3 Au” D: Фа symmetrized from 99Ро09=92(+8-13)% жж 

ать —31970# 500# 240# ms >550ns 27% 182108 I 2018 В ?;В п? 

Ару —41130# 500# 1# s >300ns 0* 1312Ku26 I 2012 В- Вп? 

U^Ho —45870# 3008 37 s 04 (87) 1720Li28 JTD 2012 В-=100 * 

U^Ep —51950# 300# 3.2 т 0.2 0+ 99 1989 В-=100 

ПАБ" —50840# 300# 1111.5 0.7 3.9 s 03 8- 17Wu04 T 2006 ІТ-100 * 

U^Tm —53860 40 5.4 m 0.1 4- 99 1960 В -100 ж 

V^Tm" —53610 40 252.4 0.7 2.29 8 0.01 0+ 06Ch10 TJD 2006 IT~100;B~ «1.5 ж 

174Tm” —51770 40 2091.7 0.3 106 ив7 147 13Hu08 EJT 2013 IT-100 

174Yb —56944.521 0.011 STABLE 0* 99 1934 IS=32.025 80 

"Ур" —55426.373 0.017 1518.148 0.013 830 ив40 6+ 99 1964 ІТ-100 

U^yp" —55179.3 0.5 1765.2 0.5 256 ns 11 7 050105 EJT 2005 ІТ-100 

U^pu —55570.3 1.6 3.31 у 0.05 17ж 99 9866131 1951 В+=100 

14] дүп —55399.5 1.6 170.83 0.05 142 42 6”ж 99 98Gel3 J 1960 IT=99.38 2;€=0.62 2 

14р" —55329.5 1.6 240.818 0.004 395 ns 15 3* 99 1980 ІТ-100 ж 

V^puP —55205.1 1.6 365.183 0.006 145 ns3 47 99 1980 ІТ=100 ж 

1114 —53714.6 1.7 1855.7 0.5 194 ns 24 13+ 09Ко19 ЕТІ 2009 ІТ-100 

ару” —51501.9 1.8 4068.4 0.9 97 пз 10 (21%) 09Ко19 ETJ 2009 ІТ-100 

VApu* —49720.7 1.8 5849.6 0.9 242 пз 19 (26-) 09Ко19 ETJ 2009 ІТ-100 

U^Hf —55844.6 2.3 2.0 Py 0.4 0* 04 1939 1$=0.16 12:4-100;28% ? 

Пане" —54295.3 2.3 1549.26 0.04 138 ns4 6* 04 15Kol4 EJ 1976 ІТ-100 

Пане" —54047.0 2.3 1797.59 0.07 2.39 us 0.04 8^ 0415Kol4 EJ 1974 IT-100 

ПАНЕ” —52532.5 2.3 3312.07 0.06 3.7 ив02 14+ 04 15Ко14 EJ 1974 ІТ-100 

174Та  —51741 28 1.14 h 0.08 3* 99 1960 *=100 

U^w 50227 28 332 m 2.1 ot 99 1964 +=100 

174үүт non — exist EU > 187 ns 99 1976 ІТ-100 ж 

аууп non — exist EU 187 ns25 99 1976 ІТ-100 ж 

U^wP - 47959 28 2267.8 0.4 158 ns3 8 06Та13 ЕТ/ 2006 ІТ-100 ж 

U^ws —46711 28 3515.6 0.4 128 ns 8 [2 06Та13 ETJ 2006 ІТ-100 ж 

14Re —43673 28 2.40 т 0.04 3*8 99 1972 B*-100 

U^ge" —435708 608 100% 50# 1# m >lus T 126414. T 2012 IT 2;B* ? 

17405 —39995 0 44 $4 or 99 1971 B+~100;a@=0.024 7 ж 

U^] - 20786 1 7.9 8 0.6 (2*,3-)  9920Cu04 J 1967 В+=99.5 3;0=0.5 3 ж 

U^" —30662 1 124 16 Ар 4.9 8 0.3 (6,7,8,9) 9920Си04 JE 1992 В+=97.5 3;0=2.5 3 

174Pt —25318 0 862 ms8 0+ 99 04GoZZ TD 1966 о-74.9 24; В+ ? * 

U^Au —14060# 1004 139 ms3 (37) 99 02Во17 TD 1983 о-90 6;B* ? * 

174 Аи” —13930 90 130# 50# 162 ms2 (9%) 046077 DTJ 1995 a=?;Bt 2 ж 

U^Hg — 6641 9 2.0 ms0.4 0+ 99 995514 T 1997 07:100;B * 2 * 
x^ Ho T : other 17Wu04=3.2(1.1) жж 
*^EpP Т: average 17Wu04=3.37(0.73) 09Dr06=4.02(0.35) ж 
x*^EP В: from 15Ко14 жж 
*!7#Тт\ 1: direct В” feeding to 5-; conf=p1/2[411] n7/2[514] (N=105), К-4- жж 
*!?#Тпү" E: uncertainty estimated Бу Nubase жж 
x^Lu' |: El to 2- and 3-, and по gamma to 1- жж 
жІЗІдР?  J:El to 3+ and 4+ and no gamma to 1- жж 
жПАуут” ү; not confirmed іп 06Та13, where the half-life is associated with a жж 
*Ї?4үүт  [: different level жж 
x Un I: not confirmed in 06Ta13, where the half-life is associated with a жж 
x!74w" I: different level жж 
x"^WP Е: derived from a least-squares fit to gamma-ray energies іп 15Ко14 жж 
x"^W4 Е: derived from a least-squares fit to gamma-ray energies іп 15Ко14 жж 
ж17405 D : Pæ symmetrized from 71В006=0.020(+10-4)% жж 
ж J : favored a decay from !78 Au [J=(2+,3-)] in 20Cu04 жж 
«174 РЕ Т: average 04GoZZ-857(3) 14Ре02=930(30) 96Ра01-890(20) 82Еп03-900(10); ж 
*174Pt T: Birge ratio=2.85 жж 
xA pt D : Фа average 04GoZZ=74(3) 96Ра01-67(6) 79На10=83(5) ж 
x*"^Au Т: others 835с24=120(20) 84ScZQ=123(20), 119(26) ж 
ж174Ац J : favored alpha decay to 1701г [J=(3-)] жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 

















Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

x^Au" J: non-favored alpha decay to 17016" [J=(8+)] жж 
xlt Au” T: average 04GoZZ=162(4),171(7) and 163(2) 96Pa01t=171(29) ж 
x^ Hg Т : symmetrized from 99Se14=1.9(+0.4-0.3); other 97Uu01=2.1(+1.8-0.7) ж 

"Dy —36730# 500# 3908 ms >550ns 1/2-# I8Fu08 I 2018 В- Вп? 

U5Ho —43300# 400% 1.88 8 0.55 7/2-# 1717У/һ04 TD 2012 В--100:8-һ? 

U5E; —48650# 400# 1.2 m 0.3 9/2+# 04 1996 В” -100 

Tm —52310 50 15.2 m 0.5 (1/2)* 04 1961 В” -100 * 

175Tm™ —51870 50 440.0 14 319 ns 35 7/92 04 12Ни10 ETJ 2012 ІТ-100 

'Tm" —50790 50 1517.7 1.2 21 из 14 23/2* 0412Нш0 ETJ 2012 ІТ-100 

П5Үр —54695.56 0.07 4.185 4 0.001 7/2-ж 0412805 J 1945 В -100 

yb" —54180.69 0.07 514.866 0.004 68.2 ms0.3 1/27 04 1972 ІТ-100 

U5pu —55165.7 1.2 STABLE 7/235 |. 04 1934 15=97.401 13 

175Lu” —54812.2 1.2 353.48 0.13 1.49 us 0.07 5/2- 04 1965 ІТ-100 

MST y" —53773.3 1.3 1392.4 0.4 984 из30 19/2* 0415Ко014 EJ 1998 ІТ-100 

USHf —54481.8 2.3 70.65 4 0.19 5/2- 04 12Еа07 Т 1949 є=100 

175Ңр" —54355.9 2.3 125.89 0.12 53.7 us 1.5 1/2- 04 1964 ІТ-100 

USHf —53048.4 2.3 1433.41 0.12 1.10 Us 0.08 19/2+ 04 95601 J 1990 ІТ-100 

ИН —51466.2 2.3 3015.6 0.4 1.21 us 0.15 35/27 04 95Gj01 J 1980 IT=100 

U5Hf« —49845.6 2.6 4636.2 1.2 1.9 us0.1 45/2+ 04 04Ко.А ТТ 1990 ІТ-100 

5та —52409 28 10.5 h 02 7/2** 04 1960 B*-100 

175Тат —52278 28 131.41 0.17 222 ns 8 9/2- 0496Kol7 JT 1972 ІТ-100 

USTa" - 52070 28 339.2 1.3 170 ns 20 (1/2* 04 1969 ІТ-100 

175TaP —50841 28 1567.6 0.3 1.95 из 0.15 21/27 0496Kol7 JT 1996 ІТ-100 

15W —49633 28 35.2 т 0.6 (1/27 04 1963 B*=100 

U5wnm —49398 28 234.96 0.15 216 ns 6 (7/2% 04 1978 ІТ-100 

U5Re —45288 28 5.89 т 0.05 5/27% 04 1967 В+ =100 

17505 —40105 12 1.4 m 0.1 (5/2 04 1972 B*-100 

Ир — —33395 12 952 (1/2% 04 196111 J 1967 В+=99.15 28;0=0.85 28 ж 

US" —333504 408 508 40% 33 s4 9/2-# 0410Ма02 TI 1967 Bt= Т? * 

175" —33298 12 97.4 0.7 6.58 из 0.15 (5/27 19Gill ETJ 2019 ІТ-100 

175рџ —25709 19 2.43 $ 0.04 (7/2- 04 14Pe02 Т 1966 a=64 5;B* ? 

U5Au —17400 40 200 ms3 1/2* 0417Ba46 T 1975 о-88 4;B* ? * 

175 Au" —17240# 40# 164# 114 136 ms1 (11/27) 04 17Ва46 Т 1975 а=75 4;p* ? * 

He  —7970 80 10.2 ms0.3 (7/2- 09 17Ва46 Т 1983 a~100;B* ? ж 

U5Hg" —7480 80 494 2 340 ns 30 (13/2%) 09 2009 ІТ-100 
*!75°Тт J: [=0 in (ta), but cannot distinguish between J=1/2 or 3/2 жж 
ж175 г Т : average 10Wa02=8.8(0.5) 925с16-7.2(1.3),11(3) 92Во21=13(2); other: ж 
ж175 1 T: 67$102=4.5(1.0) ж 
ж175рт J : from 196111; prolate-deformed p9/2[514] state жж 
x^Au Т: ауегаве 17Ва46-200(3) 13Ап10-207(7) 11Ко.В-188(12) ж 
*175 Au J: favored a decay from 79ТІ (J=1/2+) жж 
xl5Au Р”: %a average 13An10=90(7) 11Ко.В-87(4) ж 
*175 Au” Т: others 11Ko.B=124(8), supersedes 01 Ко44-143(8), 10An01=138(5) жж 
*175 Au” Т:02Во17-158(3) 96Pa01=185(30) 835с24-200(22) for mixture gs and isomer жж 
x^ Au” J: favored © decay to |711" [J2(11/2-)] жж 
xl5Au" р”: Фа from 11Ко.В=75(4), corrected for %a=64(5) for the жж 
жду" р: ?Ptdaughter жж 
*!75Ңе Т: average 17Ва46-9.6(0.4) 02Во17=10.8(0.4) ж 

Dy - 336108 5004 440% ms >550ns 0+ 18Fu08 I 2018 В Вп? 

"Ho —39390# 500# 1# s >300ns 4*8 1312Ku26 I 2012 В- Вп? 

U6E, —46630# 4008 12% s >300ns 0* 1312Ku26 I 2012 В ? 

Tm —49370 100 1.85 m 0.03 (4*) 0694ILA Т 1961 В” -100 

176Yb —53491.322 0.014 STABLE >160Ру 0+ 06 96De60 Т 1934 IS=12.995 832p - *;a ? 

V6ypn —52441.5 0.6 1049.8 0.6 11.4 s 03 87x 06 1967 IT22;8- «108 * 

Им —53382.3 1:2. 37.01 Gy0.17 77% 0606A103 T 1935 IS=2.599 13;В- 2100; * 

В: =0.45 26 

брт —53259.5 1.2 122.845 0.004 3.664 h 0.019 17ж 06 1935 В ғ100;<-0.095 16 

Lu" —51867.8 13 1514.5 0.5 312 ns 69 12+ 06 2000 ІТ-100 

1767 Р —51794.5 1.3 1587.8 0.6 40 us3 14% 06 15Ко14 EJ 2000 ІТ-100 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

Ибн 545764 1.5 STABLE 0* 06 1934 IS=5.26 70 

Ибн" —53243.3 1.5 1333.07 0.07 9.6 ив0.3 6+ 06 1964 ІТ-100 

6H" —53017.1 1.5 1559.31 0.09 9.9 из 0.2 8- 06 1967 IT=100 

ИбН —51710.6 17 2865.8 0.7 401 изб 14- 06 1975 IT=100 

16Hf4 —49712.8 1.7 4863.6 0.9 43 us4 225 06 10Ми13 JT 1976 IT=100 

Ta —51370 30 8.09 h 0.05 (1)- 06 1948 B*-100 

Ta" —51270 30 103.0 1.0 1.08 ms0.07 qt 06 78Du06 ET 1971  IT-100 * 

176Та! - 49900 30 1474.0 1.4 3.8 ив0.4 147 06 1978 ІТ-100 ж 

176TaP - 48500 30 2874.0 1.4 970 ив70 20 06 1994 ІТ-100 ж 

16w  - 50642 28 2.5 В 0.1 0+ 06 1950 £-100 

Re —45063 28 5.3 m 0.3 (3+) 06 1967 В+=100 

17605 —42131 11 3.6 m 0.5 0+ 06 1970 В+=100 

176]. 33882 8 Ж 87 8 05 (3+) 06 FGK208 Ј 1967 В+ =96.9 6;0=3.1 6 ж 

брт —33830# 50# 50# 50# * 10# s (7%) 06 FGK208 IJ В*=?Т? * 

176Pt —28934 13 6.33 8 015 0+ 06 1966 В” ?;0=40 2 

Au —18520 30 ж 1.05 $ 0.01 (37,47) 0614An10 JD 1975 а=75 872 

176 Au" —18380 30 139 13 AD* 1.36 s 0.02 (87,9%) 06 14Ап10 DJ 2002 а=?; В+ ? ж 

Hg -11785 11 20.3 ms 1.4 0+ 06 1983 a=90 9; В+ 2 * 

VSTI 580 80 6.2 ms2.3 (37,47)  0904Ke06 TD 2004 pz100;o 9872 * 
xl6yp" J: 12Е105=8 жж 
xU Spa T : average 37.20(0.23), evaluated by FGK using the world counting data, жж 
*!76] Т: 06А103=37.13(0.26), using the world data оп age comparison of жж 
*176Lu T: terrestrial minerals, 06A103=35.40(0.80), using the world data on жж 
ж176] д T: agecomparison of meteorites жж 
*!6Lu — D:90f* from 05Am04<0.9 жж 
ж176Та" Т: average 78Du06-1.05(0.10) 716021-1.1(0.1) ж 
*!76Та” В: 1371(1) keV above !7°Ta” жж 
x!7TaP Е: 2771(1) keV above !7°Ta” ж 
ж176 1:205.2-КеУ gamma, most likely Е2, from (1+) state populated by favored жж 
*!76]r J: а decay from !39Au gs [J=(1+)] жж 
x lop J: direct В+ feeding to J=6 and 7 states in 7608 implies existence жж 
*176 т J: ofahigher-spin В+ decaying isomer жж 
x!7 ди” Т: from 046077; other 02Во17=840(+170-140) жж 
ж176 Не D : Фа symmetrized from 99Ро09=94(+6-12)% жж 
x oT] T : symmetrized from 04Ке06-5.2(--3.0-1.4) жж 
*!76Т| J : 1,=0 to ^ Hg (J=7/2-) іп 04Ке06 жж 

17Ңо —36280# 5008 1# s >550ns 7/22% 19 18Е008 I 2018 В--100л ? 

Пг —42860# 500# 88 s >300ns 1/28 | 1912Ku26 I 2012 =? 

Тт —47570# 200# * 95 57 1/29% 19 1989 В -100 

ПТ" —47470# 220# 100# 100% ж 77 5 11 7/28 19 1989 В -100 

177Yb —50986.40 0.22 1.911 В 0.003 9/2%ж 19 1945 В -100 ж 

UY" —50654.9 0.4 331.5 0.3 6.41 s 0.02 1/27* 19 1962 IT-100 * 

Па —52383.9 1.2 6.6443 d 0.0009 7/2%ж 19 1945 В-=100 

177] лү" —52233.5 1:2, 150.3984 0.0010 130.1 ns 2.4 9/2- 19 1949 ІТ-100 

17р" —518142 1.2 569.6721 0.0015 155 И87 1/2* 19 1965 ІТ-100 

MTP —51413.7 1.2 970.1757 0.0024 160.4 4 0.3 23/2-* 19 1962 В-=77.30 8:IT222.70 8 

177114 —49612.2 1.3 2771.7 0.5 625 ns 62 33/2" 19 2004 ІТ-100 

Пу —48853.5 1.3 3530.4 0.6 6 ив2 39/2- 19 2003 ІТ-100 ж 

"THF —52880.7 1.4 STABLE >1.ЗЕу 7/2-ж 1920Da04 Т 1934 15-18.60 16 ж 

ИН" —51565.2 1.4 1315.4502 0.0008 1.09 8 0.05 23/2+ 19 1966 ІТ-100 

Hf —51538.3 1.7 1342.4 1.0 55.9 ws 1.2 (19/27) 19 1976 ІТ-100 

ТН —50140.7 1.4 2740.02 0.15 51.4 т 0.5 37/27 19 1971 ІТ-100 * 

Та -51715 3 56.36 В 0.13 7/29% 19 1948 В+=100 

177Та" —51642 3 73.16 0.07 410 ns 7 9/2- 19 1973 ІТ-100 

177Та" —51529 3 186.16 0.06 3.62 us0.10 5/2- 19 1971 ІТ-100 

177Та” —50360 3 1354.8 0.3 5.30 us0.11 21/2- 19 1971 ІТ-100 

177Таа —47059 3 4656.3 0.8 133 us4 49/2- 19 1994 ІТ-100 

111W —49702 28 132.4 т 2.0 1/27 19 1950 B*-100 

Re —46269 28 14 м1 5/27 19 1957 B*-100 

I7Re" —46170# 608 100% 50# > 100 пз 9/27 19 ІТ-100 

177Ве" —46184 28 84.70 0.10 50 из 10 5/2* 19 1972 ІТ-100 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

17705 —41956 5 3.0 m 0.2 1/2- 19 1970 B*=100 

Tr —36047 20 29.8 s 17 5/27 19 1967 B*+=100;@=0.06 1 

Up" - 359508 50# 100% 50# > 100 пз (9/2) 19 ІТ-100 

7р" —35866 20 180.9 0.4 > 100 ns 972+ 19 1991 ІТ-100 

ТРЕ —29370 5. 10.0 s 0.4 5/2- 19 1966 Bt 294.3 5;0=5.75 

Пр" —29223 5 147.5 0.4 2.35 us 0.04 1/27 19 19611 T 1979 ІТ-100 

17 Ап —21546 1.501 $ 0.020 1/2%ж 19 1968 о=40 6;B * 260 6 * 

17 Au" —21356 0 190 7 AD 1.193 s 0.013 11/27  1920Bal7 J 1975 а-60 10:87 ? 

!7Hg —12780 80 117 ms7 7/2-* 19 1975 02:100; * ? * 

UTHg" —12460 80 323.2 1.3 1.50 и0.15 13/2+ 19 2003 ІТ-100 

тт -3240 22 18 ms5 (1/2*) 19 1999 a=73 13;р ? 

HTTP" —2533 2 807 18 р 230 ив40 (11/27) 19 1997 р=51 8;0=49 8 
жүр — J:12Fi05-9/2 жж 
жүр" у: 12Е105=1/2 * 
xl"Lu' T: other: 04A104=7(2) m, not trusted жж 
ЖИНЕ 1:95Л15-7/2 ж 
«!77H¢? Т: other 04A104=76(+16-9) from decay growth жж 
x7 Au J: 18Cu04=1/2 жж 
*"7Hg Ј: 195е04=7/2 ж 

8 Но —32130# 500# 750# ms »550ns 2*8 I8Fu08 I 2018 В- Вп? 

USE; —40260# 600# 4# s >300ns 0* 1312Ku26 Г 2012 p=? 

178Tm —44240# 300# 10# s >300ns 17# 1109St16 Г 2008 В” ?;В-п? 

USyb —49677 7 74 m3 0+ 09 1973 В-=100 

8р —50337.9 2.3 28.4 m 0.2 Іт 09 1957 В” -100 

р” —50214 3 123.8 2.6 КО 23.1 m 0.3 97x 09 1951 В” =100 

USHf —52435.4 1.4 STABLE 0* 09 1934 15-27.28 28 

USHf" —51288.0 1.4 1147.416 0.006 4.0 8 02 8 09 1960 ІТ-100 

И8НР —49989.3 1.4 2446.09 0.08 31 y1 16+ 09 1968 ІТ-100 

178HfP —49863.0 1.4 2572.4 0.3 68 us2 147 09 1977 ІТ-100 

178Ta —50600# 508 * 2.36 h 0.08 т 09 1950 +=100 

Тат —50498 5 100% 50% 5 9.31 m 0.03 (1*) 0996Kol3 E 1950 B*-100 * 

178Тат —49130# 50# 1467.82 0.16 59 ms3 157 09 96Ко13 ETJ 1979 1Т-100 * 

"8Tar —47700# 50# 2901.9 0.7 290 ms 12 217 09 96Ко13 ETJ 1996 1Т=100 * 

USWw — 50407 5 21.6 d 0.3 ot 09 1950 £-100 

Пу —43834 3 6572.7 0.3 220 ns 10 25* 09 1998 ІТ-100 

1 8Қе —45653 28 13.2 m 0.2 (3+) 09 1957 В+=100 

1808 —43544 4 5.0 m 0.4 0+ 09 1967 В+=100 

178ү. — 36254 9 12 s 2 3*8 09 1972 B*-100 

178Pt . 31997 0 207 8 07 0+ 09 1966 В+ =92.3 3;0=77 3 

MB Au —22303 0 3.4 8 0.5 (2%,37)% 0920Си04 TDJ 1968 В+ =84 1;0=16 1 

178 дут —22253 0 50.3 0.2 300 пз 10 (4-,5%) 19Мо.В ETD2019 ІТ-100 ж 

USAu" —22117 0 186 14 MD 27 s 0.5 (7*,87) 20Cu04 TDJ 2015 B*-82 1;0=18 1 ж 

178 AuP —22060 7 243 14 390 ns 10 (57,6) 19Мо.В ETD2019 ІТ-100 ж 

U8 Aud —21938 24 365 21 AD 

18Hg —16315 1 266.5 ms2.4 0+ 09 12Уе04 D 1971 a=89 4; В+ 2 

18T]  —4610# 100# 255 ms9 (47,57) 09131149 TJD 1997 0-62 2;B * 238 2; * 

B^SF-0.156 

И8РЬ 3573 23 250 из 80 0+ 09 16Ва60 Т 2001 07:100;B * ? * 
xUSTa" Е: К=1+ state (p9/2-[514]+n7/2-[514]) is expected 120 keV above the 7- gs, жж 
*7 Та” E: based on Е-220 keV for K=8+ (p9/2-[514]+n7/2-[514]) and жж 
ж178Та" Е: Gallagher-Moszkowski splitting energy of 100 keV жж 
«!8Ta" у: log ft=4.7 in "SW В” decay consistent with n7/2[514] -> p9/2[514] жж 
ж178Та" Е: from a least-squares fit to gamma rays in 96Ko13 жж 
ж178Та" Т: average 96Ко13-58(4) 79Du02-60(5) жж 
*!78ТаР Е: Нот а least-squares fit to gamma rays іп 96Ko13 жж 
x178 Au”  E:50.3(0.2)-keV E2 above "Аи жж 
x! Au" Е: from 20Cu04 using directly measured masses, supersedes 15Ma.A жж 
x! АР  E:56.6(0.4)-keV E2 above "S Au" жж 
x UST] Т: average 13Li49=252(20) 02Во17=254(+11-9) ж 
ж178рь T : from 7=266(+184-77), average of four events in 16Ba60 at 365, 127, жж 
ж178рь T: 588 апа 166 us and two events in 01Ко.В at 202 and 147 us жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

Rr —36080# 500# 3% s >550ns 3/2-# 18Е008 I 2018 В- 2;B-n? 

Tm —41900# 400# 18# s >300ns 1/2+# — 1312Ku26 I 2012 В- В? 

Yb —46640# 200# 8.0 т 0.4 (1/27) 09 1982 В-=100 

U?pu —49059 5 4.59 h 0.06 7/2% 09 1961 В-=100 

Эт” —48467 5 592.4 0.4 3.1 ms0.9 1/2* 09 1982 ІТ-100 

U?Hf —50463.0 1.4 STABLE 9/2*« 09 1934 IS=13.62 11 

U?Hf" —50088.0 14 375.0352 0.0025 18.67 s 0.04 1/27 09 1962 IT=100 

ЭН —49356.6 1.4 1106.412 0.033 25.00 а 0.17 25/2- | 0919Kr06 ET 1970 ІТ-100 ж 
ЭН —46687.8 2.5 3775.2 2.1 15 us5 (43/24) 09 2000 ІТ-100 

19Та —50357.5 1.5 1.82 у 0.03 7/2: 09 1950 £-100 

"Тат —50326.8 1.5 30.7 0.1 1.42 из 0.08 9/2- 09 1964 ІТ-100 

"Та" —49837.3 1.5 520.23 0.18 280 пз 80 1/2* 09 FGK128 J 1974 ІТ-100 

179ТаР —49104.9 1.5 1252.60 0.23 322 ns 16 21/27 | 0997Kol3 J 1982 ІТ-100 

179Та4 —49040.3 1.6 1317.2 0.4 9.0 ms0.2 25/2771 | 0997Kol3 J 1982 ІТ-100 

179Та” —49029.5 1.6 1328.0 0.4 1.6 ив0.4 23/2- | 0997Kol3 J 1982 ІТ-100 

179Тах —47718.2 1.6 2639.3 0.5 54.1 ms 1.7 37/2* | 0997Kol3 J 1982 IT=100 

19W —49295 15 37.05 m 0.16 7/2- 09 1950 B*-100 

wm —49073 15 221.91 0.03 6.40 т 0.07 1/27 09 1950 1Т2#100;8*=0.29 4 

Ww" —47663 15 1631.90 0.08 390 ns 30 21/2771 09 94%а05 J 1978 ІТ-100 

WP - 45947 15 3348.41 0.14 750 пз 80 35/27 | 0994Wa05 J 1978 ІТ-100 

Re —46584 25 19.5 m 0.1 5/2: 09 1960 B*-100 

179Вет —46519 25 65.35 0.09 95 us25 (5/2-) 09 1972 ІТ-100 

U9Re" —44760# 60# 18224 50# 408 пз 12 (23/2*) 09 1972 ІТ-100 ж 
U9ReP - 41176 25 5408.0 0.5 466 из 15 (47/2,49/2*) 09 15Ко14 J 1989 ІТ-100 

17905 —43020 6 6.5 т03 1/2- 09 1968 В+=100 

17905" 42875 6 145.41 0.12 500 ns (7/27 09 1983 ІТ-100 

17905" - 42777 6 243.0 0.8 783 пз 14 (9/2* 09 1983 ІТ-100 

1791. - 38082 0 79 s1 (5/2 09 1992 B*-100 

U9pQ —32268 8 212 s 0.4 1/2- 09 1966 B*+~100;a=0.24 3 

Au —24989 2 71 s 03 1/2*« 09 18Си04 J 1968 В+=78.0 9;0=22.09 

179 Au” 24900 2 89.5 0.3 327 пв5 (3/27) 11Ve01 ETD2011 IT=100 * 
179 Au? —24856 9 133.5 15.0 (9/27) | 0911Ve01 ЕЛ) 1980 ІТ? ж 
U?Hg —16933 28 1.05 $ 0.03 7/2-* 09 12%е04 D 1970 а-75 4:6 %-25 4;B+ px0.15 ж 
19 Но" - 16762 28 171.4 0.4 6.4 из0.9 13/2+  0902Je00 J 2002 ІТ-100 

U9T] —8270 40 437 ms9 1/25 09 1983 а-60 28% ? ж 
ЭТ |—74508 40# 825% 108 1.41 ms 0.02 (11/27) 0918Ва46 TJ 1983 a~100;IT 9852 ж 
Ти — —7370 40 904.5 0.9 119 ns 14 (9/27) 09 18Ba46 TJD 2018 IT=100 * 
Pb 2050 80 2.7 ms0.2 (9/27) 1018Ва46 TJD 2010 а-100 ж 
x?Hf'" Т: average 19Kr06=24.91(0.27) 70KaZV=25.3(0.3) 73СҺ18-24.8(0.3). ж 
x?Hf" Т: other 70Ни04=29(1) жж 
*I?Re" Е: from 1772.20(0.22)+x keV; x=50#(50#) estimated by Nubase жж 
x179 Au” Е: from 19Мо.В жж 
xl?Au"  T:average 19Mo.B=304(9) 11Уе01-328(2); Birge ratio=2.6 ж 
x? Au? В: from 44(15) above 89.5 keV level жж 
*"?Hg 1:195е04-7/2 ж 
x! PT] Т: average 17Ba46=426(10) 11Ко.В-489(21); other 02Во17=415(55) ж 
*!79Т| T: 13An10t=265(10) 98То14=230(40) 835с24=160(+90-40) ж 
*!79Т| J : 17Ba04=1/2; favored о decay to ^ Au (J=1/2+) жж 
ж179Ті D : Фа from 13An10 жж 
*!79Тү" J: from favored a decay to ! Au” [J=(11/2-)] жж 
*!79Тү" Т: average 18Ba46=1.40(0.03) 11Ко.В-1.36(0.04) 10Ап01-1.46(0.04) ж 
x UTE T : symmetrized from 18Ва46=114(+18-10) жж 
x! pp T : other 10An01=3.5(+1.4-0.8) жж 
1808г —33180# 500# 2# s »550ns 0+ 18Е008 I 2018 В- 2;B-n? 

180Tm —38170# 400# 3# s >300ns 15 2012 B- Вп? 

180Yb —44720# 300# 2.4 т 0.5 0+ 15 1987 В-=100 

3091 —46680 70 5.7 т 0.1 3t 15 1971 В-=100 

1801" —46670 70 13.9 0.3 ~l s 3- 15 95Ме03 ЈТ 1995 IT 58- ? 

1801" —46060 70 624.0 0.5 >1 ms (9-) 15 01Wh02 EJT 2001 ІТ-100 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

180Hf —49779.5 1.4 STABLE 0+ 15 1934 IS=35.08 33 

180не" —48637.9 1.4 1141.552 0.015 5.53 В 0.02 8- 15 1951 ITz4100;8 =0.31 8 

130 НР —48405.1 1.4 1374.36 0.04 570 us20 4- 1515Kol4 J 1990 IT=100 ж 

180HfP —47294.0 1.5 2485.5 0.5 940 пз 110 12+ 15 16Ta23 Т 2000 ІТ-100 

180Hfa —46180.5 17 3599.0 1.0 90 us 10 (187) 15 1999 ІТ-100 

180T, —48933.6 2. 8.154 h 0.006 1+ 15 1938 Е=85 3;В-=15 3 

180Тат —48858.3 1.6 75.3 14 RQ STABLE >45 Py 9- 15 171е01 Т 1940 15-0.01201 328 ? 

180Та" —47481.2 2. 1452.39 0.22 312 ив1.4 157 15 1996 IT=100 

180TaP —45254.7 2.3 3678.9 1.0 2.0 ив0.5 (22-) 15 2000 ІТ-100 

180744 —44761.4 2.6 41722 1.6 17 us5 (24*) 15 00Wh04 EJ 2000 ІТ-100 

180ұу —49636.2 1.4 1.59 Еу0.5 0+ 15 14Ми.А TD 1937 15-0.12 1;0=100;2В+ ? ж 

IW" —48107.1 1.4 1529.05 0.04 5.47 1150.09 8- 15 1978 ІТ-100 

180W" —46371.5 1.4 3264.7 0.3 2.33 из 0.19 147 15 15Ко14 TEJ 1966 ІТ-100 

180ре —45837 21 2.46 m 0.03 (1)- 15 1955 +=100 

'80Re”™ —45750# 40# 90# 30# > № us (4*,5*) OSEMO J 2005 ITz:100;8* ? 

130 Ве" 422804 40# 3561# 308 9.0 us 0.7 217 15 05ЕП0  TJD 2005 ІТ-100 ж 

18005 —44356 6 21.5 m 0.4 0+ 15 1967 В+=100 

1801. 37978 22 1.5 m 0.1 (5+) 15 1972 B*-100 

180рџ —34430 0 56 5 3 0+ 15 20Cu02 D 1966 В+=99.48 5;0-0.52 5 

180Au —25626 5 7.9 8 0.3 (17) 15 20Ha24 JTD 1977 В+=99.42 10;-0.58 10 * 

180Hg —20251 3 2.59 8 0.01 0+ 15 1970 В+=52 2;0=48 2 

180T] 9390 70 1.09 $ 0.01 (47)* 1517Ba04 J 1987 В+=93 3;0=7 3; * 
B * SF-0.0032 2 

180Ph — —194] 2 4.] ms0.3 0* 15 1996 a=100 

xlÜÜHf" Т: other 16Ta23=520(80) жж 

x! Hf"  [:99Da09 (same group as 16Ta23) reported a 15(5)us, J=(10+) isomer at жж 

xf" 1: 2425.8(1.0) keV, but it was retracted by 16Ta23 жж 

ж180%ү T : others partial © half-life 04Со26-1.8(0.2) Ey; 2B* 03Da09>80 Py жж 

x!89Re” Е: 3471.8(0.6) keV above SP Re" іп 05E110 жж 

x180 Au T : average 20На24=7.2(0.5) 77Hu05-8.1(0.3); other 933BoZK-9.7(0.6) жж 

x180T] р: Фа 03Ап27-(2-12)%; 96 * SF from 13Е108, supersedes жж 

x180T] D: 10An13=0.0036(0.0007); other 98Т014--1.0е-4 жж 

181Tm —35440# 500# 74 s >300ns 1/29% 1312Ки26 I 2012 B^ Вп? 

Тур —41090# 300# 1# м >300ns 3/27% 1309546 I 2000 B3 

ІНІ —44800 130 3.5 m 03 7/25 06 1982 В-=100 

ІШІҢЕ —47403.0 1.4 42.39 а 0.06 1/27 06 1935 В-=100 

I8! Hf" —46807.7 14 595.27 0.04 80 us5 9/27 06 015636 Т 2001 ІТ-100 

IS!'Hf" —46359.5 1.6 1043.5 0.8 ~ 100 us (17/2+) 06 2001 ІТ-100 

НР —45661.1 1.9 1741.9 1.3 1.5 шв 0.5 (25/2) 06 2001 ІТ-100 

181Ta —48439.1 1.6 STABLE T/2** | 06 1932 IS=99.98799 32 

Тат 48432.9 1.6 6.237 0.020 6.05 из 0.12 9/2-% 06 1979 ІТ-100 

ІЗІ Та! —47823.9 1.6 615.19 0.03 18 из 1/27 06 1948 ІТ-100 

ІІ Та? —47011 14 1428 14 140 ns 36 19/2+# 98Sa60 ITD 1998 IT=100 * 

81129 - 46955.7 1.6 1483.43 0.21 25.2 из 1.8 21/27 | 0698Wh02 T 1998 IT-100 ж 

ІЗІ Та” —46211.2 1.8 2227.9 0.9 210 ив20 29/27 0698Wh02 J 1998 ІТ-100 

Ву  —48233.9 1.4 120.956 а 0.019 9/2* 06 14Un01 T 1947 £-100 * 

Ву” —47868.4 1.4 365.55 0.13 14.59 из 0.15 5/27 06 1968 IT=100 

Ву” —46580.9 1.4 1653.0 0.3 200 ns 13 21/2+ 0693Үе7Х ЕТ 1973 ІТ-100 

ІН Ке —46517 13 19.9 h 0.7 5/2*« 06 1957 B*-100 

'81Re™ —46254 13 262.91 0.11 156.7 ns 1.9 9/2- 06 1967 ІТ-100 

181Ве" - 44861 13 1656.37 0.14 250 ns 10 21/2. 06 1974 ІТ-100 

ІН е? —44636 13 1880.57 0.16 11.5 us0.9 25/2+ 06 2000 ІТ-100 

ІН Ве? - 42648 13 3869.40 0.18 1.2 из0.2 (35/2) 06 2000 ІТ-100 

18105 —43550 25 105 m3 1/27 06 1966 В+=100 

18105” —43501 25 49.20 0.14 27 т 0.1 7/2- 06 1966 B*-100 

18105" —43393 25 156.91 0.15 262 ns 6 9/2+ 06 1974 IT=100 

1811. - 39463 5 4.90 т 0.15 5/2- 06 1972 B*-100 

ВН” —39174 5 289.33 0.13 298 пз 5/27 06 1992 ІТ-100 

181] 39097 5 366.30 0.22 126 ns 6 9/2- 06 1992 ІТ-100 

181рџ 34381 14 52.0 s 2.2 1/27% 06958101 D 1966 B*~100;a=0.074 10 * 

181рит 34264 14 116.65 0.08 > 300 ns 7/2- 0690De03 J 1992 ІТ-100 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
181 Au —27871 20 13.7 s 1.4 (5/27) 06 1968 В+=97.3 5;0=2.7 5 
181 Au? —27660# 200# 210# 200# (11/27) 06 
181Hg —20661 15 3.6 s 0.1 1/27* 06 1969 B+ =73 2;0=27 2; 
B* p=0.014 3;B + a-9e-6 3 
181 Нет —20450 50 210 50 ІТ 480 ив20 13/2+ 06 09An17 Т 2009 ІТ-100 
181T] - 12799 9 2.9 $ 0.1 1/2%ж 09 18Cu04 TD 1996 В+ ?;0=8.6 6 
UTI" _ 11963 9 835.9 0.4 1.40 ms 0.03 (9/27) 09 09An14 JD 1984 IT=99.60 4;a=0.40 6;B * ? 
Hipp 3110 90 39.0 ms 0.8 (9/2-) 06 09Ап20 Т) 1989 Q7:100;B * ? 
181 ppm non — exist RN 13/2*# 96To01 I 
*!81TaP Е: 1403.2(0.6)+х keV with x «50 keV in 98Sa60 ж 
жІЗІТаА? J: most likely El for the depopulating gamma to the 1403.2-keV (J=17/2-) жж 
ж181Та” J: level, as proposed іп 98Dr09, and hence J=19/2+; 985260 suggests жж 
ж181ТаР J: 1-15/2- for the 1403.2-keV level, but then J=19/2+ seems unlikely, жж 
ж181Та”? J: since the depopulating gamma would be M2 and much longer half-life жж 
«!8ITap J: would be expected жж 
жІЗІТА4 Т: average 98Wh02=25(2) 98Dr09=23(+6-2) ж 
жізіуу T : average 14Un01=121.03(0.07) 73My02=120.95(0.02); other жж 
жізіуу Т: 72Em01=121.53(0.09), outlier ж 
ж181рр J:99Le52-1/2 жж 
*181 Au J : favored о decay to |771: (J=5/2-) жж 
*!8lHe 1:195е04-1/2 жж 
**!'Hg р: %В+р from I(p)/I(a)=5.0(0.8)e-4 іп 71Ho07; ж 
*lHe р: %В+а from I(@)/(Bt)=1.2e-7 іп 75Но02 ж 
xl8ITI 1:17Ва04-1/2 жж 
жІЗІТІ T : others 98То14=3.2(0.3) 92Bo.D=3.4(0.6) ж 
ж181рь T : average 09An20=36(2) 05Ca.A=39.6(0.9) жж 
182Tm —31490# 500# B^ Вп? 
І2Үр _38900# 400# 30# s >300ns 0+ 1512Ku26 Г 2012 p=? 
182 u —41770# 200# 2.0 m 0.2 17# 15 1982 В--100 
182Hf —46050 6 8.90 Му0.09 0+ 15 1961 В-=100 
182Нр" —44877 6 1172.87 0.18 61.5 m 1.5 8^ 1515Kol4 J 1971 В-=54 2;IT=46 2 * 
182не" —43479 6 2571.3 1.2 40 ps 10 (137) 15 1999 ІТ-100 
182Ta —46430.7 1.6 114.74 а 0.12 35. 15 1938 В-=100 
182Тдт —46414.4 1.6 16.273 0.004 283 ms3 5+ 15 1968 ІТ-100 
182Тат —45911.1 1.6 519.577 0.016 15.84 т 0.10 10- 15 1947 ІТ-100 
!?W —48246.1 0.7 STABLE >7.7Zy 0* 1504Co26 T 1930 15-26.50 16;0 ? ж 
182" —46015.5 0.7 2230.65 0.14 1.3 ив01 10+ 1515Kol4 J 1969 ІТ-100 
132Ве - 45450 100 ж 64.2 h 0.5 7% 15 1950 B*-100 
182Ве" —45386 20 60 100 BD* 14.14 h 0.45 2% 15 1950 B*-100 
'82Re” —45150 140 296 100 585 ns 30 (2)- 15 1969 ІТ-100 ж 
182ВеР —44930 140 521 100 780 ns 90 (47) 15 1984 IT-100 * 
18205 —44609 22 21.84 В 0.20 0+ 15 1950 €=100 
182055" —42778 22 1831.4 0.3 780 и870 8- 1515Kol4 J 1966 IT=100 
18205" —37560 22 7049.5 0.4 150 ns 10 25+ 1515Kol4 J 1988 ІТ-100 
82 —39052 21 15.0 m 1.0 3* 15 1961 B*=100 
1827m 38981 21 71.02 0.17 170 ns 40 (5)* 15 1990 ІТ-100 
182" —38876 21 176.4 0.3 130 ns 50 (67) 15 1990 ІТ-100 
182Pt —36168 2 2.67 m 0.12 0* 15 1963 В+=0.962 2;0=0.038 2 
182Au —28304 9 155 s 04 (27) 15 20Ha24 J 1970 В+=100;0/=0.13 5 
182 Au" —28180 30 120 40 108 s 57% В*=?,1Т? * 
182Hg —23577 0 10.83 8 0.06 or 15 71Но07 Р 1968 В+=86.2 9;0=13.8 9; * 
Bt p<le-5 
1827] 13327 2 *& 1.9 s 0.1 (47)* 1016Va01 TD 1991 B*+=100;a>0.49; ж 
B* SF<3.4e-6 
1827)" _13280# 50# 50# 50# *& 3.1 $ 1.0 (77) 91Во02 TD 1991 B+=100;a@=2.5 14;IT ? * 
ІЗ2Тір —12830# 100# 500# 100# (107) 
!?pp ——6825 2 55 ms5 ot 15 1986 07:100;B * 2 
«!82 Hp" 1:81 to 8+ * 
xl82w T : 04C026>7.7Zy; others 03Da05>170Ey 03Се01:>25Еу 97Ge15»8.3Ey жж 
x!9Re" Е: 235.732(0.022) keV above !? Re" жж 
*182Ве? Е: 461.3(0.1) keV above '82Ве” жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

*182 Au"  [: direct В” feeding to 4+ and 5+ levels in 182 pt (99Dal8) 
*182 Au" I: indicates the existence of an isomer 
*182Не Р: Фа average 97Ba21=13.3(0.5) 805с09=15.2(0.8); В+р 71Но07<1е-5 жж 
xI82T] Т: 17Ва04-(4) ж 
*182Т" — J:17Ba04-(7) ж 
*182Т” р: Фао from 91Во01<5% ж 

183Yb —35000# 400% 30% s >300ns 3/24 | 1612Ku26 I 2012 p-? 

183Lu —39720 80 58 $4 7/2+# 16 1983 В-=100 

IS3HF —43280 30 1.018 h 0.002 (3/2) | 16 1956 В-=100 

183НР" —41820 70 1464 64 40 830 27/2-# 1610Ке07 ETJ 2010 ІТғ:100;8- ? ж 

183Та  —45293.5 1.6 5.1 404 7/29 16 1950 В -100 

183тат —45220.3 1.6 73.164 0.014 106 пз 10 9/27 16 1967 ІТ-100 

183Ta —43959 14 1335 14 900 ns 300 (19/2%) 16095Һ17 ETJ 2009 ІТ-100 * 

183W — —46365.7 0.7 STABLE »670By 1/22% 16 1930 15-14.31 4;0 ? 

183үут —46056.2 0.7 309.492 0.004 5.30 8 0.08 11/2* 16 1961 ІТ-100 

!BRe - 45810 8 700 d 14 5/29% — 16 1950 £-100 

183Ве" —43903 8 1907.21 0.15 1.04 ms 0.04 25/2+ 1615Kol4 J 1966 ІТ-100 

18305 —43660 50 13.0 h 0.5 9/2*« 16 1950 В+=100 

180g" —43490 50 170.73 0.07 9.9 h 03 1/2-* — 16 1958 B*-852;IT-152 

1831. ——40202 25 58 m5 5/27 16 610104 Т 1961 B*~100;a? ж 

183Pt —35773 14 6.5 m 1.0 1/2-ж 16 1963 B *2:100;0:—0.0096 5 * 

183р" 35738 14 34.74 0.07 43 85 7/2-* 16 1979 В+=96.9 8:IT=3.1 8;0 ? ж 

183р —35577 14 195.90 0.10 > 150 ns 9/2* 16 1990 ІТ-100 

183Ац —30191 9 42.8 s 1.0 5/2-* 16 1968 B * -99.45 25;0=0.55 25 * 

183 Au" —30118 9 73.10 0.01 >1 us (1/2* 1617Уе04 E 1984 1Т=100 

183 Au? —29960 9 230.6 0.6 «1 us (11/2) 16 1984 ІТ-100 

183Hg —23805 7 9.4 s 07 1/2-* — 16 1969 В+=88.3 20;a=11.7 20; ж 

Bt p=2.6e-4 6 

183Но" —23601 13 204 14 AD > 5# us 13/2+# 81Mil2 I 1981 IT ?;B+ ? * 

IST] —16587 9 69 s 0.7 1/2*» 16 1980 B*-*tha? * 

1837" —15959 9 628.7 0.5 ІТ 53.3 ms0.3 (9/27) 1611VeA Е 1980 IT 3;0=1.5 358 * ? * 

ISTP —15612 9 975.3 0.6 1.48 из 0.10 (13/27) 16 2001 ІТ-100 

183рь —7580 29 535 ms30 3/7 16 1980 ағғ100:6 * ? * 

183рут . 7486 28 94 8 АР 415 ms20 13/2tx 16 1980 0:2:100;B ^ 9112 
xISHf"  T:symmetrized from 10Re07=10(+48-5), value for q=71+ (H+ like ion); the жж 
xl Hf" Т: actual half-life could be shorter жж 
ж183 Тал Е: from 1310.16 + x keV with x<50 keV іп 095517 жж 
ж18305" у: 75Ru06,78Ru04=1/2 жж 
*183 T : average 61Di04=55(7) 61La05=60(6) жж 
*!83Pt J : 92Hi07,99Le52-1/2 ж 
ж183рит — J:99Le52-7/2 жж 
*l3Au — J:89Wall,94Pa37-5/2 жж 
*183Не 1:72В009,76В009,195е04-1/2 ж 
*Hg р: %В+р from 71Но07-(р)/(а)-2.2(0.3)е-5 ж 
x!5Hg" І: lack of 60730-ватта coincidences in '87РЬ" decay жж 
жІ8ЗТІ — J:17Ba04j,13Ba41-1/24 жж 
*183Т" Б: uncertainty estimated by Nubase жж 
*183Pb Ј: 095е13=3/2 жж 
*!83Pþ”  J:09Se13-13/2 ж 

18tYb —32600# 5004 74 s >300ns 0+ 13 12Ku26 I 2012 p-? 

184г —36300# 200% 20 $3 (3%) 10 95К:04 ТІ 1989 В-=100 

184Hf —41500 40 4.12 h 0.05 0* 10 1973 В-=100 

184 НР" —40230 40 1272.2 0.4 48 810 8 1012Re.A D 1995 ITz4100;B- ? * 

ВАНР —39020 40 2477 10 16 m7 155% 10 10Re07 ЕТ 2010 B- *5; 1T? * 

184Ta - 42839 26 87 В 0.1 (5-) 10 1955 В-=100 

у  —45705.5 0.7 STABLE >8.97у 0+ 10 04Со26 Т 1930 15-30.64 2;0 ? 

ІМұүт —44420.5 0.7 1284.997 0.008 8.33 и80.18 57 10 1969 ІТ-100 

184 у" —41577.8 0.9 4127.7 0.5 188 ns 38 (147) 10 15Ко14 JE 2004 ІТ-100 

I184Re —44220 4 35.4 а 0.7 3- 10 1940 B*-100 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

4 Ве" —44032 4 188.0463 0.0017 169 48 8+ 10 1964 IT=74.5 8;€=25.5 8 ж 
40; —44252.6 0.8 11.2 Ty 23 0* 1014Pe22 T 1937 15-0.02 2;0 ?;2p * ? * 
г ——39611 28 3.09 h 0.03 97 10 1960 В+=100 

т —39385 28 225.65 0.11 470 ив30 3+ 10 1988 ІТ=100 

lp" —39283 28 328.40 0.24 350 ns 90 TE 10 1988 IT=100 ж 
184Pt —37332 5 17.3 m02 0* 1095Bi01 D 1963 B*=100;a=0.0017 7 

Арт —35492 5 1840.3 0.8 1.01 ms0.05 87 10 1966 ІТ-100 ж 
АП —30319 22 20.6 $ 0.9 Stk 10958101 D 1969 B*~100;a@~0.013 3 

184 Au" —3025] 22 68.46 0.04 471.6 s 14 2% 10958101 D 1969 B*=?;IT=30 10;0ғ20.013 3 

14 Не —26345 0 30.87 8 026 0+ 10 80509 D 1969 В+=98.89 6;æ=1.11 6 ж 
184T] - 16882 0 * 9.5 8 02 2% 10 16Va01 TJD 1976 B+ =98.78 30;0=1.22 30 

184Түп - 16930 30 —50 30 AD* 10.6 s 0.5 (7*) 16Уа01 JTD 2016 B+ 299.53 6:IT ?;0=0.47 6 * 
Ти - 16430 30 450 30 Ар 47.1 ms0.7 (107) 10 15\а10 TD 1984 175100;0=0.089 19 

184Pb —11052 3 490 ms25 0+ 10 04Ап07 D 1980 о-80 11;8* ? * 
вы: 12508 1208 *& 6.6 ms 1.5 3*8 10 2003 а-100 

"Bi" 14008 1604 150% 100% *& 13 ms2 107% 10 2002 а-100 
xl^Hf" Е: other 10Ве07=1264(10) ж 
*184 НР" Т: other 12Ве19=113(+60-47) 10Ве07=113(+74-40) for q=72+ (bare ion) ж 
ЖАНР" 1: from 15Ко14 жж 
xl^Hf" T : symmetrized from 12Ве19=12(+8-6) for q=72+; supersedes 10Ве07=12(+10-4) ж 
xl^Re" у: Е5 (о 3- жж 
ж18405 T : а decay half-life from 14Pe22; other 20 * 13Be07>25Py жж 
xlt — J:M2to5- жж 
ж184 р" Т: other 17Pr03=0.86(0.10) ж 
*!84Ho Р: Фа other 70Hal 8=1.25(0.20) ж 
жІЗТІ" — T:average 76Со24=11(1), based оп ce-gamma-time events below 8+ state in жж 
xl^T]" Т: !*9 He 16Уа01-10.1(0.5), using laser-ionization data жж 
xl^pb р: Фа average 04Ап07-80(15) 03Уа16-80(15) ж 
185Yb —28480# 500# 5% s >300ns 9/2-# 13 12Ku26 Г 2012 p-? 

85] —33960# 300# 20# s >300ns 7/2*8 13 09506 Г 2009 В-? 

185Hf —38320 60 3.5 m 0.6 (9/27) 06 1993 В” -100 ж 
185Ta 41394 14 49.4 т 1.5 (7/2!) 06 1950 В-=100 

185Tam —40988 14 406 1 900 ns 300 (3/2*) 06 07Sh42 ЕТ] 2007 IT-100 

185Ty" —40121 14 1273.4 0.4 11.8 ms1.4 21/27 0609117 EJT 1999 ІТ-100 

185W — —43387.9 0.7 75.1 d 03 3/2-ж 06 1940 В” -100 

185" —43190.5 0.7 197.383 0.023 1.597 m 0.004 11/2* 0694ILA Т 1950 ІТ-100 

185Ве —43819.0 0.8 STABLE 5/2%ж 06 1931 IS=37.40 5 

185Ве" —41694.9 0.9 2124.1 0.4 200 ns4 25/2* 06 06Le.A EJT 1997 IT-100 * 
18505 —42805.9 0.8 92.95 а 0.09 1/27 06 12Kr05 T 1947 £-100 

1850s" —42703.5 0.8 102.37 0.11 3.0 ив0.4 7/2- 06 FGK128 J 1970 ІТ-100 ж 
18505" —42530.4 0.8 275.53 0.12 780 ns 50 11/2+ 06 1970 ІТ-100 

3851 - 40336 28 14.4 h 0.1 5/27» 06 1958 *z100 

185pm —38140 40 2197 23 120 ns 20 (23/2,25/2)# 06 1979 ІТ-100 ж 
185Pt —36688 26 70.9 т 2.4 9/2*x 0691Bi04 D 1960 B*~100;a@=0.0050 20 * 
185рит 36585 26 103.41 0.05 33.0 m 0.8 1/27ж 06 1970 B*~100;IT ? * 
185P 36487 26 200.89 0.04 728 ns 20 5727 06 1996 1Т=100 

Аи —31858.1 2.6 * 4.25 m 0.06 5/27ж 06 1960 В" =99.74 6;0=0.26 6 

185 Au” —31810# 50# 50# 50# * 6.8 m 0.3 1/2*8 06 1960 B * 2:100;IT ? 

185Hg —26184 4 49.1 s 1.0 1/2-ж 06 1960 В+=94 1;о-6 1 ж 
185Hg™ —26080 4 103.7 0.4 21.6 8 15 13/2%% | 0613Sa43 E 1970 IT=54 10; * 246 10;0:2:0.03 * 
IT] —19758 21 19.5 s 0.5 1/2%ж 0613Ва41 ] 1976 В+ =100;0 ? 

185трт —19303 21 454.8 1.5 ІТ 1.93 8 0.08 9/2-ж 0613Ва41 ] 1976 IT~100;a=?;B* ? 

'Sph —11541 6 ы 63 s 04 3/27ж 06 1975 B+ =66 25;0=34 25 ж 
185ру” —11470 50 70 50 AD* 4.07 s 015 13/2+ж | 0602Anl5 Т 1975 а-50 25:87 ? ж 
851 --22408 80# *& 2# ms 9/2-# 96Da06 7 1996 pa? * 
185В" _2156 4 80% 80# *& 58 us4 1/2* 06 1996 р=90 2;0=10 2 

85В" _2060# 1108 180% 80# EU 50 ps 10 13/2+# 04An07 ITD 2004 р=?;0=? ж 
«Hf — J:f- decay to 1=9/2+ т !9 Ta жж 
ж185Ве" Т: others: 97Sh37=123(23) 02РҒ01-120(15) ж 
xlPRe" Е: from 15Ко14 жж 
ж 


1850s" Ју: El from 9/24 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

ж! Б: 2157.3(0.5) + x keV; x<80 keV жж 
x!85Pt — J:92Hi07,99Le52-9/2 жж 
ж185 РЕ D : Фа from Е(а)-4444(10) keV іп 91Bi04 ж 
ж185рит — J:92Hi07,99Le52-1/2 жж 
*ж185Не — J:19Se04-1/2 ж 
жІ85Ңо" 7: 19Se04=13/2 ж 
x185pp 1:095е13-3/2 жж 
*185РЬ" T: average 02An15=4.3(0.2) 80Sc09=3.73(0.24) (excluding the 6.1 s activity) ж 
жІ8ӘРЫ” Ј: 095е13=13/2 ж 
*185 Bi T : estimated from J=9/2- isomers іп odd Bi and ТІ isotopes жж 
*lSBi Е: 100 keV above !® Bi" жж 

186] —30320# 400# 6# s >300ns 13 12Ku26 I 2012 B- Вп? 

186Hf 36420 50 2.6 m 1.2 0+ 03 1998 В” =100 

186 НР" —33450 70 2968 43 >20 $ 17*8 10Ве07 ЕТ 2010 Bo *; IT? * 

186Та  —38610 60 10.5 m 0.3 3# 03 1955 В-=100 * 

186Тат —38270 60 336 20 1.54 т 0.05 9%% 04Xu08 Т 2010 В” *;IT? ж 

186W — —42508.6 1.2 STABLE >4ЛЕу 0* 0303Da09 T 1930 15-28.43 19:20 - %а 2 ж 

186уут —40991.4 1.3 1517.2 0.6 18 us1 7- 0312LaA J 1998 ІТ-100 

186" —38965.8 2.4 3542.8 2.1 2.0 $ 0.2 16+ 03 12Га.А TJ 1998 IT=100 

186ре —41927.3 0.8 3.7185 4 0.0005 17 * 03 ЕСК204 Т 1939 В” =92.53 10;==7.47 10 

186 Вет —41779.1 0.9 148.2 0.5 ~ 200 Ку (8+) 03 15Ma60 Е 1972 IT~100;B- ? 

18605 —43000.0 0.8 2.0 Ру 1.1 ot 03 1931 IS=1.59 64;0=100 

186]; —39172 7 16.64 h 0.03 STE 03 1958 В+=100 

186 т —39171 7 0.8 0.4 1.92 h 0.05 2- 0391Be25 ET 1962 Btx75;ITX25 * 

186Pt —37864 22 2.08 h 0.05 0+ 03 1961 B*=100;a~1.4e-4 

186Ац —31715 21 10.7 m 0.5 37% 03 1960 B*=100;a@=0.0008 2 

186 Au” —31670# 40# 50# 30# > 1 us 6 8 IT 2;8* ? * 

186 Au” —31487 21 227.77 0.07 110 ns 10 2+ 03 1983 ІТ-100 

186 Не —28539 2 1.38 m 0.06 0* 03 1960 В+=100;0/=0.016 5 

186Ң т —26322 2 2217.3 0.4 82 us5 (87) 03 1984 ІТ-100 

3867] 19883 21 *& 3.5 s 0.5 (25) 03 20511 TDJ 1975 Bt %о-? ж 

І86Түл _ 19860 30 20 40 *& 275 s L0 7% 03 13Ва41 J 1975 B*~100;a@~0.006 

186Тү! —19490 30 390 40 MD 3.40 8 0.09 107 03 20501 TD 1977 IT«94.1 3;8* 55.93 * 

1386р —14681 1 4.82 8 0.03 0+ 03 1972 В” %о-408 

1861 3145 7 Ж 14.8 ms0.7 (37) 03 131.202 D 1997 оғ4100:8 * 22; B $Е=0.011 * 

186Bi" —2980# 1008 170% 100% Ж 9.8 п15 0.4 (107) 03 13La02 D 1984 a~100;B * 2?;B * SF~0.011 * 

186ро 4102 8 34 из 12 0+ 13 13An13 Т 2005 a~100;p ? * 
ж186Не" T: for q=72+ (bare ion) in 10Re07; the actual half-life could be shorter жж 
ж18%Та J: direct B^ feeding to 3- in 186 НЕ, conf p7/2[404]n1/2[510],K=3- or жж 
ж18%Та J: p9/2[514]n3/2[512],K=3+ жж 
*186Тат Т: other 12Ве19=3.0(+1.5-0.8) q=72+(H+ like ion); supersedes жж 
ж186Та" Т: 10Re07=3.4(+2.4-1.4) ж 
ж186Та" ЕБ: from 10Ке07 жж 
ж186%ү T : the limit given is for 2B~ decay; æ decay 04Со26>8.2 Zy жж 
*186\у T: 03Da05>170 Ey 03Се01>27 Еу 97Ge15>6.5 Еу ж 
*ж186 т Т: average 91Ве25-1.90(0.05) 70Ғі.А-2.0(0.1) жж 
*186 АП! Т: floated strongly-coupled band іп 92701; conf p3/2[532]n9/2[624],K=6-, жж 
ж186 ди” I: same аз the ground state where K=3- жж 
жІЗӨТІ Т : symmetrized from 20St11=3.4(+0.5-0.4) жж 
*186 Тр Е: 374.2(0.1) keV above !86TI" жж 
*В6Ти у: 13Ва41=10 жж 
*186В1 Т: average 03Ап27-14.8(0.8) 97Ва21-15.0(1.7) жж 
x186pi р: %B* SF 13La02-0.022 13 for both isomers жж 
ж186Ві" Т: from 03An27 жж 
*186 В" р: B+ SF 13La02=0.022 13 for both isomers жж 
x186po T : symmetrized from 13An13=28(+16-6) жж 

"pu —277708 4008 74 s >300ns 7/2*# 13 12Ки26 I 2012 В-? 

187Hf —33000# 2008 14% s >300ns 9/2 s 09 99Be63 I 1999 p^? 

187НР" —32500# 3604 500% 300% 270 пв80 3/278 09AI30 TD 2009 IT-100 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

187та — —36900 60 2.3 m6 (7/2*) 09 10Re07 T 1999 В” -100 * 

187Тат —35110 60 1778 1 73 s 0.9 (25/27) 20Wa29 ETJ 2010 ITz:100;B- ? * 

187Ta” —33970 60 2935 14 >5 ш 41/2+# 10Ке07 ЕТ 2010 В- ?;1Т? ж 

187W —39904.0 1:2 23.809 h 0.025 3/2-ж 09 19Kr02 Т 1940 В” -100 ж 

187үүт —39493.9 1.2 410.06 0.04 1.38 us 0.07 11/2* 09 08Во26 J 2008 IT-100 * 

Re —41216.5 0.7 41.6 Су0.02 5/2*x 0901Be81 T 1931 15-62.60 5:8” =100;a@=0 ж 

Re" —41010.3 0.7 206.2473 0.0010 555.3 ns 1.7 9/2- 09 1949 ІТ-100 

187Ве" —39534.5 0.9 1682.0 0.6 354 пв 62 21/2" 09 16Ке02 ЕТ] 2003 ІТ-100 

18705 —41219.0 0.7 STABLE >3.2Py 1/2-* 09 1931 IS=1.96 1742 ж 

1870s" —41118.6 0.7 100.45 0.04 112 ns 6 7/2- 09 1964 ІТ-100 

18708! —40961.9 0.7 257.10 0.07 231 us2 11/2+ 09 1964 ІТ-100 

871 — —39549 28 10.5 В 0.3 8/2 09 1958 *z100 

37" —39363 28 186.16 0.04 30.3 ms 0.6 9/2- 09 1963 ІТ-100 

187рл —39115 28 433.75 0.06 152 ns 12 11/27 09 1969 ІТ-100 

1871P - 37061 28 2487.7 0.4 1.8 us 0.5 29/27 10Mo09 ETJ 2010 ІТ-100 

187Pt - 36685 24 2.35 h 0.03 3/27» 09 1961 B*-100 * 

187рит —36511 24 174.38 0.22 311 us 15 11/2* 09 1976 ІТ-100 ж 

87 Ап —33029 22 8.3 m 0.2 1/2 * 09 1955 В+ғ100;а 2 

187 Ay" —32909 22 120.33 0.14 23 s 0.1 9/2-ж 0920Ba29 J 1983 ІТ-100 

187Не -28119 13 1.9 m 0.3 3/2-* 09 70На18 TD 1960 В'=100;а ? ж 

187Но" —28060 15 58 14 MD 24 т 0.3 13/2*x | 0970Hal8 D 1970 B*-100;a ? * 

187T] —22445 8 M51 s 1/2* 09 1976 В'=100;а ? 

187Трт —22111 8 334 3 Ар 15.60 $ 012 9/2-% 09 13Ва41 J 1976 IT=?;B*=?;0=0.15 5 

87Ти —20570# 50# 1875# 50# 1.11 us0.7 09 00By02 Т 2000 IT-100 * 

І8ТТІр —19863 8 2582.5 0.3 693 ns 38 29/28 09 2000 ІТ-100 

187Pb - 14987 9; 7 15.2 s 03 3/27ж 09 1972 В+ =90.5 20;a=9.5 20 ж 

187рут —14968 11 19 10 MD* 18.3 s 03 13/2** 09 1972 В'=88 2;0=12 2 ж 

187Ві _6383 10 37 152 (9/27) 09 1999 a=100 ж 

Igi" . 6275 12 108 8 Ар 370 ив20 1/2* 09 1984 a=100 ж 

1878" - 6131 10 252 3 7 ив5 (13/2+) 09 02Нш14 ETJ 2002 ІТ-100 ж 

187ро 2820 30 * 1.40 ms0.25 1/2-,5/27 09 2005 07:100;B * 2 * 

187рот 2830 40 4 27 Ар* 0.5 ms 13/2+# 06Ап11 ETD2006 a~100;B+ ? 
ж187Та 1: from 20Wa29 жж 
ж187Та" ТЕ : other 10Re07=22(9) s for q=73+ (bare ion); Е-1789(13) keV іп 10Re07 ж 
ж187Та" Т: from 10Ее07 for q=73+ (bare ion) жж 
xl57W T: average 19Kr0=23.80(0.03) 64An02=23.72(0.06) 57W137-24.04(0.09) ж 
жІ87уу T: 53Ei02=23.85(0.08) ж 
x187Wn" у: El to 9/2-; (а,р)-(6) жж 
*187Ве T : recommended in 01Ве8 1, based оп 965. А data, іп agreement жж 
*187 Ве T: with 01Ga01=41.2(1.1) (direct measurement); other: 96Во37=32.9(2.0) у жж 
*187 Ве T: for q=75+ (bare ion) жж 
*18705 T : from 20Be23 for Т1/2(а,1/2-->3/2”) ж 
xl87Pt — J:92Hi0723/2 жж 
ж187рит Ју: М2 to 7/2- жж 
*187Не Т: from 70На18; other 98Ru04=2.4 m, but no uncertainty given жж 
*187Но" Т: from 70На18; other 98Ru04—2.2 m, but no uncertainty given жж 
xl87TI Е: 1433.23(0.19)+191+201+x keV; x=50#(50#) keV estimated by Nubase ж 
ж187рь J : 09Se13=3/2 жж 
ж187рЬ" Ј: 095е13=13/2 жж 
ж187 Bi J : favored a decay to ! TI" [J=(9/2-)] жж 
xl Bi" Ј: favored a decay to !? TI (J21/24) жж 
ж187Ві" T : symmetrized from 02Hu14=3.2(+7.6-2.0) жж 
xl" Bi" Е: 02Ни14=252 keV gamma at the focal plane of RITU separator; жж 
ж187Ві" В: uncertainty estimated by Nubase жж 
ж187ро J : favored о decay to J=1/2-,5/2- level іп '83РЬ жж 

и —23820# 400# 1# $ >300ns 18 12Ки26 I 2012 B- Вп? 

38 НР —30830# 3004 7# s >300ns 0* 18 99Be63 Г 1999 В- ? 

188та — 339108 2008 19.6 s 2.0 (17) 18 1999 В” -100 

Тат —33810# 200# 99 33 19.6 $ 2.0 (77) 18 2005 IT ?;8- ? 

І88Тап —33520# 2008 391 33 3.6 ив0.4 107% 18 2005 ІТ-100 

188W - 38668 3 69.77 4 0.05 0+ 18 140101 T 1951 В--100 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

188 у" —36741 3 1926.7 0.8 109.5 ns 3.5 8^ 18 2010 ІТ-100 

ІЗ Ее —39016.9 0.7 17.005 h 0.003 17* 18 1939 В-=100 

188 Ве" —38844.8 0.7 172.0848 0.0024 18.59 т 0.04 6- 18 1953 ІТ-100 

18805 —41137.3 0.7 STABLE >3.3Еу 0% 18 1931 IS=13.24 27;0 ? * 
1881. — —38345 9 41.5 В 0.5 17* 18 1950 — В+=100 

138 т —37381 25 964 23 4.15 п1$ 0.15 1178 18 1971 ITz:100;B* ? * 
18р; — —37821 5 10.16 d 0.18 or 18 1954 =100;0:=2.6е-5 3 

188 Ац —32371.3 2.7 8.84 m 0.06 17* 18 1955 В+=100 

188Hg —30198 3.25 m 0.15 ot 18 1960 В+=100;0:=3.7е-5 8 

188Hg™ —27474 7 2724.1 0.4 142 ns 14 12+ 18 83На15 Т 1983 IT=100 * 
18T] —22336 30 * 7152 27% 18 1970 В+=100 

188Трт —22308 9 30 30 MD* 71.5 s 1.5 The 18 13Ва41 J 1970 B*-100 * 
IST —22040 40 299 30 41 ms4 9- 18 1981 ITz:100;f + ? * 
1883р; —17811 10 25.1 s 0.1 0* 18 1972 В+=91.5 5;0=8.5 5 

188 ры" —15234 10 2577.2 0.4 800 ns 20 8 18 1999 ІТ-100 

188 рь" —15101 10 2709.8 0.5 94 ns 12 12* 18 2004  IT-100 

188 рғ —13028 10 4783.4 0.7 440 пѕ 60 (197) 18 2000 IT-100 

188Ві 7195 11 & 60 053 (3+) 18 13La02 TD 1980 a~100;B* ?;В+$Е=0.00147 x 
Іт _7130 30 66 30 Ар >5 Из 7+# 1984 IT о 5872 

188 В"  —7040 30 153 30 AD & 265 ms 15 (107) 18 13La02 TD 1984 a=~100;B+ 2; * 

В? SF=0.0046 9 

188ро -544 20 270 ps 30 ot 18 1999 a~100;B+ ? 
*188О$ T : from 20Be23 for Т1/2(а,0"->27) жж 
xlSSqp" — E:923.53(0.22) + x; х<80 keV ж 
*188 Но" Т: average 83Hal5=134(15) 04G104=187(35) жж 
*188 7" у: 92Me07,13Ba41=7 ж 
*188 Ти Е: 268.8(0.2) keV above |88ТІ” from 91Va04 ж 
ж188Ві D : 96 ^ SF from 20An12=0.0004(0.0002)-0.0018(0.0007); other ж 
ж188Ві D: 13La02=0.0032(0.0016) for both B * SF decaying isomers жж 
x188gj J: from 20An12 жж 
*188 В" р: %B+SF from 20An12; other 13La02=0.0032(0.0016) for both B * SF decaying жж 
НЕ 271504 3008 400# ms >300ns 3/2-# 1709А130 I 2009 В-=100 

189Та —31960# 200# 208 s >300ns 7/2*# — 1799Be63 I 1999 В -100 

Тат —30310# 220# 1650# 100# 1.6 us 0.2 21/2-# 09AI30 TD 2009 ІТ-100 ж 
189W —35810# 200% 11.6 m 0.2 9/2-# 17 1963 В-=100 

19 Ве —37979 8 24.3 h 0.4 5/2+ 17 1963 В-=100 

Ве" —37854 9 125 3 28 us 9/2- FGK209 TIJ IT? * 
189Re” —36208 8 1770.9 0.6 223 из 14 29/27 17 16Re02 JTE 2016 ІТ-100 

18905 —38986.8 0.7 STABLE >3.3Ру 3/2-* 17 1931 IS=16.15 23;0 ? ж 
18905т —38956.0 0.7 30.82 0.02 5.81 В 0.10 9/2- 17 1960 17=100;87 ? 

1891. — —38450 13 13.2 d 0.1 3/25 17 1955 £-100 

т ——38078 13 372.17 0.04 13.3 ms0.3 11/2- 17 1960 ІТ-100 

189" —36117 13 2332.8 0.3 3.7 ms0.2 25/2* 1775Ke06 J 1975 ІТ-100 

189Pt —36469 10 10.87 В 0.12 3/2* 17 1955 +=100 * 
Эр —36296 10 172.79 0.06 464 ns 25 9/2- 17 1970 ІТ-100 

Эри —36278 10 191.4 0.2 143 ив5 (13/2) 17 1976 IT-100 

Аи —33582 20 28.7 т 0.4 1/2+ж 17 1955 B*=100;a<3e-5 

Аи” —33335 20 247.25 0.16 4.59 m 0.11 1/2-* 17 1966 ?ғ1001Т ? 

189 Au" —33257 20 325.12 0.16 190 ns 15 9/2- 17 1975 ІТ-100 

189 AuP —31027 20 2554.8 0.8 242 ns 10 31/2* 17 1975 ІТ-100 

Не —29630 30 7.6 т 0.2 3/2* 17 1955 B*-100;a ? 

Не” —29548 18 80 30 MD 8.6 m02 3/2 17 1966 — B*-100;:a ? * 
IT] —24616 8 2.3 т 0.2 1/2+ 17 1972 pt=100 

oT" —24331 8 285 6 Ар 1.4 т 0.1 9/2* 17 1972 B* 7:100;IT ? * 
189рь —17844 14 39 5 8 3/2-* | 17098309 T 1972  *-99.58 15;01=0.42 15 * 
рр» —17804 14 40 4 AD 505 s 21 3/2*« 17095а09 T 2009 В *22100;0:2:0.4;IT ? * 
ЭР" —15369 15 2475 4 26 us5 31/2- 17 090103 J 2005 ІТ-100 ж 
В: - 10065 21 688 ms5 9/2* 17 1973 0:100; * ? * 
Вт —9881 21 184 5 Ар 5.0 ms0.1 1/2* 17 1984 а-83 5; IT=17 5 * 
В" —9707 21 357.6 0.5 880 ns 50 13/2* 17 2001 ІТ-100 ж 
189ро —]422 22 3.5 шө 0.5 (5/2) 17 1999 аға100:8% ? 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

ж189Та" Т: other 11St21=0.58(0.22), possibly a different isomer жж 
x!89Ta” ЕБ: 118011=154,284,343,389,482 keV gammas in a mutual coincidence; other жж 
жІ89Та” E: 09A130-57,83,134,154,199,246,284,389,481 keV gammas in singles жж 
x!89Re” 1]: M2 to 5/2+; existence of a similar isomer іп !8Ве жж 
x!89Re” Т: estimated from В(М2)=0.7 (W.u.) for "Re" жж 
x1890s T : from 20Be23 for Т1/2(а,3/2-->3/2”) ж 
x!89Pt Ј: 75Ви06,92Н107=3/2 ж 
жІ89Ңо" Ј: 79ра06=13/2 ж 
ж189Т” — J:85Bo46,13Ba41-9/2 ж 
x189pp J: 09$е13=3/2 жж 
x189pp D : Фа from 74Но26 жж 
*!89pp" Т: average 09Sa09=50(3) 72Ga27-51(3) ж 
ж!®9ру" Ј: 095е13=13/2 ж 
*89Р Е: 2434.50(0.18) keV above '9Рь" жж 
xlpp" T : symmetrized from т=32(+10-2) us in 05Ва51 жж 
x189Bi 1:17Ва12,12Ва32,95Ва75-(9/2); favored о decay to 185'Түт жж 
*189 Bi J: П-(9/2- ж 
*!899Bi" Ј: favored a decay to TI (J21/24) ж 
*!89Bi" J: M2 to 9/2- жж 

ВОН —24800# 400# 600# ms >300ns 0+ 13 12Ки26 I 2012 p? 

190Та  —287208 2004 53 s 0.7 (3) 10 09А130 ТЈ” 2009 В--100 

190W —34370 40 30.0 m 1.5 0* 20 1976 В-=100 

own —32630 40 1743.6 1.0 111 ns 17 8* 101416 ETJ 2010 ІТ-100 

190W” . 32530 40 1840.6 1.4 166 изб 107 20 10Га16 ETJ 2000 IT-100 * 

Re 35583 5 3.0 m 0.2 (2)- 20 1955 В” -100 

30 Ве" —35379 11 204 10 3.1 В 0.2 (67) 2012Rel9 E 1962 В” =54.4 20;IT=45.6 20 

19005 —38707.8 0.6 STABLE >12Еу 0+ 20 1931 15-26.26 20; ? ж 

19005” —37002.1 0.6 1705.7 0.1 9.86 m 0.03 107 2012Kr05 T 1950 IT-100 * 

190]. — —36753.6 1.4 11.78 d 0.10 47 20 1947 В+=100;е+ «0.002 

90" _36727.5 1.4 26.1 0.1 1.120 h 0.003 17 20 1964 IT=100 * 

Pop" _36717.4 1.4 36.154 0.025 >2 Hs 4+ 20 1996 ІТ-100 

I OpP —36377.2 1.4 376.4 0.1 3.087 h 0.012 117 20 1950 В+ =91.4 2;IT=8.6 2 ж 

190Pt _37306.5 0.7 483 Суз 0+ 20 ЕСК209Т 1949 15=0.012 2;@=100;28* ? 

190 Au —32834 3 42.8 m 1.0 17ж 20 1959 В" -1000<1е-6 

190 Au” —32630# 150# 200% 1504 125 ms20 ll-# 20 1982 IT~100;B* ? 

Hg —31371 6 20.0 m 0.5 0* 20 1959 В+=100;а 2 

19T] 24366 7 2.6 m 0.3 27* 2013Ba41 J 1970 В+=100 * 

190Тү" —24296 5 70 7 MD 3.6 m 0.3 Thx 2013Ba41 ] 1970 B*-100 

Lory non — exist EU 750 pus 40 (87) 20 1981 IT=100 * 

190%” —24052 6 306 10 AD 60# ms (97) 20 91Уа04 EJT 1991 IT=100 * 

190рь —20417 3 7181 ot 20 1972 В+=99.60 4;a=0.40 4 

190рь” —17802 3 2614.8 0.8 150 ns 14 10+ 2001Dr05 J 1998 IT=100 ж 

190рул —177504 50# 2665# 505 24.3 us2.1 (12*) 20 1998 ІТ-100 ж 

190рь» . 17759 3 2658.2 0.8 7.7 us 0.3 117 20 01Dr05 JT 1985 IT=100 * 

Bi —10596 21 63 $ 0.1 (3%) 20 20An12 Р 1972 о=77 21;В+=23 21; * 

B* 5Е-бе-6 5 

ВоВ" —10470 30 120 40 Ар 6.2 $ 0.1 107 2020Anl2 Р 1988 о-709;8" 2;B + SF=4e-6 3 ж 

ВоВ —10475 26 121 15 175 ns 8 (57) 09Ап11 ET 2009 ІТ-100 ж 

190Ві —10200 50 394 40 1.3 ив0.8 (87) 20 09Ап11 EJT 2001 IT-100 * 

190ро —4563 13 2.45 ms 0.05 0* 20 1996 a=100;B* ? 
ж190 у" T: others 11St21=108(9) 09A130=106(18)us 05Са02=60(+1500-30)из 00P026<3.1ms жж 
жІ90уұл Е: офег 00Ро26=2381 жж 
*"Os Т: from 20Be23 for Т1/2(о,0%->27%) жж 
ж19005" J: M2 + ЕЗ to the 8+ member of the К=0+ gs band жж 
xl] Ју: M3 to 4-; I(d,t)=1 ж 
ж190 рр J : M4 to 7+; conf=p11/2[505]n11/2[615]; log ft=4.94 to 90 Os" жж 
ж190 рр J: [J=10-], conf=n9/2[505]n11/2[615], consistent with жж 
xp» Ју: п9/2[505]->р11/2-[505] transition ж 
x199T] 1: also 92Ме07-2 жж 
x!” J; also 92Ме07-7 жж 
ж190 Ти I: introduced in 81Kr20, but not confirmed in 91 Va04 and 05Х106 жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

190TIP Б: 236(7) keV above TI” 

19T]? Т: from BM2-5.2(0.6)e-6 (W.u.) for a similar isomer in !8ТІ; other 

19T]? Т: 91Va04>1 us 

190рь” Т: uncertainty from 12Dr.A 

Opp" Е; х keV above ?Pb"; x=50#(50#) 

19pp" T: uncertainty from 12Dr.A 

190рь”  T:average 01Dr05=7.2(0.6) 85$ 6=7.9(0.4) 

190g; D : Фа symmetrized from 91Уа04=90(+10-30)%; %B* SF from T1/2(B * SF) 

190Bj D: 20Ап12=2.8(+13.4-2.1)е7 s and T1/2 20An12=5.7(8)s 

190Bi Т: 17Ва12-(3); favored a decay to J=3+ in !8ТІ 

190Bi T : other 13Ny01=7.7(+1.0-0.8) not used 

190Bi" T : also 13Му01=5.9(+1.0-0.8) not used 

ВоВ" |; 17Bal2=(10); favored а decay to !8ТІ” (J=10-) 

Igi" р:%В+5$Е from TI/2(f ^ SF) 20An12-4.7(422.6-3.5)e7 s and T1/2 20An12=5.9(6)s 

ВоВ" Ј: El and МІ(--Е2) gammas in cascade to (3+), absence of gamma to (3+) 

190Bi” Е: 45(15) + 76 keV above !°Bi 

190BiP  E:274(1) keV above !?? Bi" 

90Віғ T : symmetrized from 09Ап11=1.0(+1.0-0.5) 





* ж ж ж ж 


* ж ж жж 


ж ж жж: ж ж жж 


191та —26520# 300# 460# ms >300ns 7/2*# 1109516 I 2009 В? 

Pw —31180 40 144 s >300ns 3/274 07 99Вебз I 1999 p-? 

ЭГут —309504 408 235% 108 340 ns 14 9/2-% 11821  ETD2009 ІТ-100 

IRe —34350 10 9.8 т 0.5 (3/21) 0797Н106 J 1963 В-=100 

91 Ве" —34205 10 145 3 208 us 9/2- FGK209 TIJ IT ? 

PlRe" —32749 10 1601.5 0.4 50.6 ps 3.5 25/27 16Re02 EJT 2011 IT=100 

19105 —36395.2 0.7 14.99 d 0.02 9/2- 0712Kr05 T 1940 . f--100 

9105" —36320.8 0.7 74.382 0.003 13.10 h 0.05 3/2- 0712Kr05 T 1952 IT-100 

191. ——36708.8 1.3 STABLE 3/25«4 07 1935 19-3732 

191" —36537.5 1.3 171.29 0.04 4.899 8 0.023 11/27 07 1955 ІТ-100 

| —34607.8 1.6 2101.0 0.9 5.7 s 0.4 31/2(+) 0712002 ETJ 1979 ІТ-100 

191Pt —35698 4 2.83 4 0.02 3/2 07 1948 £-100 

Sl pe —35597 4 100.663 0.020 >1 us 9/2- 07 1976 IT-100 

Ірі —35549 4 149.035 0.022 95 и85 13/27 07 1967 ІТ-100 

lau —33798 5 3.18 В 0.08 3/29% 07 1954 %-100 

191 Ay" —33532 5 266.2 0.7 920 ms 110 11/27«  0720Bal7 J 1971 ІТ-100 

191 Au” —31308 5 2489.6 0.9 402 ns 20 31/27 07 1985 ІТ-100 

191Hg —30592 22 49 т 10 3/2-* 07 1954 — B+=100;a? 
91Нз” —30460 30 128 22 50.8 m 1.5 13/27% 0701541 E 1954  B+=100;IT %а7? 
11T] —26283 7 20# т 1/27 07 1974 pr? 

SIT" —25986 7 297 7 BD 5.22 m 0.16 9/27» 07 1970 В+=100 

191рь —20291 7 1.33 m 0.08 3/2- 0710Col3 JD 1974 В+5100;0:=0.51 5 
191рь" —20234 8 58 10 AD 2.18 m 0.08 13/2+% 07 17А134 E 1975 В+ ==100;01=0.02 
191ры" —17632 12 2659 10 180 ns 80 33/2: 07991406 JT 1999 ІТ-100 

191Bi —13239 7 124 s 03 9/2-* 16 1972 0=51 10;B+ ? 
Ірі" —12997 9 242 4 AD 125 ms8 1/2% 16 1981 0=68 5:IT 3;В* ? 
SI В —12809 7 429.7 0.5 562 ns 10 13/2* 1615Ny02 J 2001 IT-100 

PlgiP —113644 268 18754 258 400 ns 40 25/274 16 2016 ІТ-100 

191ро 5069 7 22 тѕ1 3/27 07 1993 a~100;B+ ? 
191рот —5008 12 61 11 АР 93 ms3 13/27 07 1999 a~100;B+ ? 

191 At 3864 16 2.1 ms0.8 1/2% 0703Ke08 Т 2003 a~100;B+ ? 
lau 3922 18 58 20 АР 2.2 ms0.4 (7/27) | 0703Ke08 Т 2003 a~100;B+ ? 
Iw Т; average 115(21-360(20) 09А130=320(20) ns 


Іт Ве J : measured (t, œ) cross sections in 77Hi06 favor J=3/2 over 1/2 
PIRe" у: M2 to 5/2+ at 97(3) keV; existence of a similar isomer in "Re 

ІМ е” T: estimated from B(M2)=0.7 (W.u.) from '87Ве 

11Re" T: other 118t21=77(33)us 

19105” Т: other 12Kr05=13.6(0.2) from the decay growth, less accurate 
19105т у: М3 + E4 to 9/2- 

Әт у: ЕЗ to 5/2+ 

191] Т; average 12Dr02=5.8(0.6) 79Lu01=5.5(0.7) 

1911 Е: from a least-squares fit to gamma-ray energies using data of 120102 
191Pt — J:92Hi0723/2 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

ж191рит — J:E2to 5/2- жж 
ж191ри" Т: other 2 us, estimated from B(E2)=0.088(5) (W.u.) in 89 РЕ жж 
xPlp? — J:M2to9/2- ж 
ж91 Au” J: Е2 to 27/2+; measured magnetic moment жж 
*!91Ңөе”" Е: original uncertainty (8 keV) increased by 20 keV for gs+m lines in trap жж 
xPIT| — J:92Me07-1/2 жж 
xPITP — J:13Ba41,12Ba32-9/2 ж 
ж191рь J: favored a decay to !# Hg" (J=3/2-) жж 
xl!Pb р: Фа other 74Ho26-0.013(0.005) ж 
xPlpp" 1:910и07-13/2 * 
ж191рЬь"  E:2602.31(0.24) above !9! Pb" жж 
ж191рь"  T:symmetrized from 99La06=150(+100-50) жж 
xl?! Bi Т: 17Bal2=(9/2); favored о decay to !*" TI" (J=9/2-) ж 
ж191Ві" Ј: favored © decay to 87ТІ (J=1/2+) жж 
ж191Вір Е: 1825.1 +x keV; x=50#(25#) keV ж 
ж191ро J : favored о decay to '87РЬ (J=3/2-) жж 
ж191ро” Ј: favored a decay to ! Pb" (J=13/2+) жж 
xIPLAt T : symmetrized from 03Ке08=1.7(+1.1-0.5) жж 
xIPLAt J: favored a decay to !? Bi" (1=1/2+) жж 
ж191Ади" T: symmetrized from 03Ке08=2.1(+0.4-0.3) жж 

I9? Ta  —231004 4004 2.2 $ 0.7 (2) 12 094130 T 2009 В-=100;В-п? 

92\у —29620# 200# 40# s >300ns 0+ 12 1999 p=? 

192Re —31590 70 15.4 s 0.5 (07) 1220Wa.A TJ 1965 В-=100 ж 

I?Re" - 31430 70 159 1 88 us8 12 11501  ETD2005 ІТ-100 ж 

192 Ве" —31320 70 267 10 < 500 тз 1220Wa.A IT 2012 B- Лт? * 

19205 —35882.3 2.3 STABLE >53Ey 0* 1213Be07 T 1931 1$=40.78 3220” %о2 ж 

19205" —33866.9 2.3 2015.40 0.11 5.94 s 0.09 107 1213Dr05 J 1965 IT~100;B~ ? * 

19205" —31302.0 2.5 4580.3 1.0 205 ns 7 (20*) 12 130105 ETJ 2004 ІТ-100 ж 

192]. —34835.6 1.3 73.820 4 0.014 dt 12 FGK209 T 1937 В-=95.24 4;==4.76 4 

1927m _34778.9 1.3 56.720 0.005 1.45 m 0.05 17 12 1937 IT~100;8~=0.0175 

92" —34667.5 1.3 168.14 0.12 241 у9 (117) 12 1959 ІТ-100 

192Pt —36288.5 2.6 STABLE >60Ру 0+ 1211Be08 Т 1935 IS=0.782 242 

192р" —34116.1 2.6 2172.37 0.13 272 ns 23 107 12 1976 ІТ-100 ж 

192 Аа —32772 16 4.94 h 0.09 17ж 12 1948 +=100 

192 Au" —32637 16 135.41 0.25 29 ms 5* 12 1976 ІТ-100 * 

192 Au" —32340 16 431.6 0.5 160 ms20 117 12 1976 ІТ-100 ж 

12He —32011 16 4.85 h 0.20 0* 12 1952 €=100;a ? 

1927] —25870 30 9.6 m 0.4 277% 12 13Ва41 Ј 1961 B*-100 * 

192m —25670 30 196 7 10.8 m 02 ARA 12 13Ва41 J 1961 B*-100 * 

IT" —25420 30 447 7 296 ns 5 (87) 12 1980 ІТ-100 ж 

І92ТІр —25695 25 180 40 Ар (3+) 1291Va04 Е 1991 a=100 

12Pbh —22552 6 3.5 m0.1 0* 12 1974 B+~100;a=0.0059 7 

192ру" —1997] 6 2581.1 0.4 166 ns 6 10* 12071003 J 1985 ІТ-100 

192рь" - 19927 6 2625.1 1.1 1.09 us 0.04 12* 12071003 J 1979 ІТ-100 

192рь» —19809 6 2743.5 0.4 756 пз 14 117 12 071003 J 1991 IT=100 

I2Bi —13530 30 34.6 s 0.9 (3%) 12 1971 В*=88 5;0=12 5 ж 

192В" —13398 9 140 30 MD 39.6 s 0.4 107 12 1966 B*=90 3;0=10 3 ж 

192ро 8066 11 32.2 ms0.3 0+ 12 1977 a~100;B* ? 

192рот —5771 11 2294.6 1.0 580 пз 100 117 12 1999 IT=100 * 

192 At 2926 28 *& 11.5 ms0.6 3*8 1213An03 D 2006 о-100:8” ?;B * SF«0.51 * 

192 ayn 2926 28 0 40 AD*& 88 ms6 (97,107) 1213An03 DT 2006 0100;B * ?;B*SF<0.51 * 
ж192Ве Т: ауегаве 20Wa.A=15.1(0.6) 12А105=16(2) 79Ка.В-16(1) ж 
*192Ве" Т: average 115(21-85(10) 09A130=93(15); other 05Ca02=120(+210-50)us жж 
ж192Ве" Е: 159.3 keV gamma and X rays seen only іп 118021 жж 
ж192Ве" T: not observed in 20Wa.A, based оп the extraction time of the isotope жж 
ж192Ве" Т: separation system; other 12Ве19=61(+40-20) s for q=75+ (bare ions) жж 
ж19205 Т : lower limit is for 28 ^; T1/2(a@,0*->2*) 20Ве23 >5.8Еу жж 
ж19205" Т: average 79КаУТ=5.9(0.1) 73Pa21=6.1(0.2); other 15Ak02=10.5(+1.0-0.9) s ж 
x?0s" Т: from т=15.1(+1.5-1.3) s for q=75+ (H-like) ж 
ж19205" Т: from 130105 т-295(10) ns жж 
*!9?рү" Ју: E2 to 8- band member жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

ж192 Au” J: ЕЗ to 2-; M2 to 3- жж 
x! Au" — J:E3to 8+ жж 
жі92ТІ Т: also 92Ме07-2 ж 
x" TP J: also 92Ме07-7 ж 
*192Т" Е: from 91Va04=168+x keV, 15 keV <х< 40 keV жж 
xl? Tl ^ E:250.6(0.2) keV above !%ТІ” ж 
xl?Bi — J:17Bal22(3) ж 
ж192Ві" Ј: 17Ва12=(10); favored œ decay to !88ТІ (1-10-) жж 
ж192ро"  J:EI to 10+ жж 
x?po" Е: uncertainty estimated by the evaluator жж 
x192 At р: %B* SF 13Ап03-0.42(0.09) for both isomers ж 
x192 At” Т: other 13An03=110(+26-18) жж 

193та —20810# 4004 2208 ms >300ns 7/28 1712Ku26 Г 2012 В- Вп? 

193W _26190# 200# 30# s >300ns 1/2-# 17095146 I 2009 Br? 

1 3Re —30230 40 3# m >300ns 5/2%% 1799Be63 Г 1999 В- ? 

193 Вет —30080 40 146.0 0.2 69 и86 (9/2-) 17 118021 ETJ 2005 ІТ-100 

19305 —33394.4 2.3 29.830 h 0.018 3/2- 17 1940 В” -100 

1930” —33078.8 2.3 315.6 0.3 121 ns 28 (9/27) 17 2011 IT=100 

931 —34536.3 1.3 STABLE 3/2tx 17 1935 IS=62.7 2 

93" —34456.1 1.3 80.238 0.006 10.53 4 0.04 11/27 17 1957 ІТ-100 

193" —32257.4 1.4 2278.9 0.5 124.8 us2.1 31/2+ 17 2012 ІТ-100 

193ррџ —34479.7 1.4 50 уб 1/2-ж 17 1948 £-100 * 

193рит —34329.9 1.4 149.78 0.04 4.33 d 0.03 3/2*» 17 86Sc04 J 1949 IT=100 

193 Au —33405 9 17.65 h 0.15 3/2tx 17 1948 B*=100;a ? 

193 Au" —33115 9 290.20 0.04 39 s 03 1/27% 1720Ва17 J 1955 IT~100;B+~0.03 

193 Au” —30918 9 2486.7 0.6 150 ns 50 31/2" 17 070k05 J 1985 ІТ-100 

195'Hg —31062 16 3.80 h 0.15 3/27» 17 1952 B*-100 

193 Hg" —30921 16 140.76 0.05 11.8 h 02 3/2% 17 1973 В+=92.8 51T27.2 5 

937] —27477 7 21.6 m 0.8 1/2% 17 1960 В+=100 

193Тү" —27105 8 372 4 2.11 m 0.15 9/27» 17 1963 ITzz75;B +25 * 

193рь —22229 10 4# т 3/24 17 1974 В+=? ж 

193рь" —22137 7 93 12 Ар 5.8 т02 3/2*«  1717AD4 Е 1974 B*=100 ж 

193 ры" — 19522 16 2707 13 180 ns 15 33/2* 17 041001 J 1991 ІТ-100 ж 

193Ві 15885 8 63.6 $ 3.0 9/2* 17 1971 В+=96.5 15;0:=3.5 15 * 

193Вү" —15580 9 305 6 Ар 3.20 $ 0.14 1/2 * 1715Не27 Т 1970 a=84 16;В+ ? ж 

ЗВ —15279 8 605.53 0.18 153 ns 10 13/2* 17 2004 IT-100 

ЗВ —13535 8 2349.6 0.6 85 us3 29/2+ 17 2004 ІТ-100 

193 М - 13480 8 2405.1 0.7 3.02 us 0.08 (29/22) 17 2004 ІТ-100 

193ро —8325 15 399 ms34 3/2* 17 1967 02:100; + ? * 

193рот —8225 15 100 6 AD 245 ms 11 13/2** 17 1981 a~100;B* ? * 

193 At -67 22 * 29 ms5 1/27 1703Ke08 Т 2003 a~100 * 

193 A qm —59 21 8 9 AD* 21 ms5 7/27 17 1995 a~100 * 

193 Ap” -25 21 42 9 Ар 28 ms4 13/2+ 1703Ke08 Т 2003 IT=76 10;0=24 10 ж 

3Rn 9043 25 1.15 ms 0.27 (3/27) 07 2006 a~100 ж 
x?Re" E: average 05Са02-146.1(0.3) 11$121=145.2(0.5) 09A130=146.1(0.2) keV ж 
*193Ве" Т: average 11St21=65(9) 09А130-72(8); other 05Са02=75(+450-40) жж 
ж193рр — J:92Hi07-1/2 ж 
x? TI" Е: 76Ha25<13 keV above 365.2-keV level due to negligible L Xray yield жж 
*ж93Т — J: 13Ba41,12Ba32=9/2 * 
x193pp T : 4.0 m reported in the Karlsruhe charts 1981 and 1995; not traceable жж 
ж193рЫ" 1:91и07-13/2 жж 
ж193рь" Е: 2612.5(0.5) keV above !? Pb" жж 
«Bi — J:16Ba42-9/2 жж 
«Bi у: 16Ва42-1/2 * 
x193po Т: 13Se03,14Se07=(3/2); favored о decay to !8°Pb (J=3/2-) жж 
ж193ро” Ј: 135е03,145е07=(13/2); favored œ decay to жж 
ж193рот J: !89ppm (]=13/2+) ж 
x19 At T : symmetrized from 03Ке08=28(+5-4) жж 
«IB At J : favored © decay to !? Bi" (J=1/2+) жж 
x9 At" Т: favored © decay to !99Ві (J=7/2-) жж 
ЖЗА Т: symmetrized from 03Ke08-27(44-3) жж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 





Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 





x9? At" Т: favored © decay to !? Bi" (J=13/2+) 
xl? Rn J : favored © decay to !?Po [J=(3/2-)] 








194Та —17130# 500# 2# s >300ns 1312Ku26 Г 2012 B- 5;B^n? 
^w  —244104 3008 208 s >300ns 0* 11 2008 В? 
19 Ве —27260# 2004 5 5 1^4 1412AI05 T 1999 В” =100 
194 Ве" - 271108 2104 150% 50# 45 us 18 4-# 14 11501 TD 2011 ІТ-100 
ІМ Ве" —26980# 200# 285 40 25 88 1178 14 12Ве19 E 2012 В-=100 
194Вер —26430# 2008 833 33 100 s 10 14 I2Rel9 E 2012 В-=100 
1940$ —32435.2 2.4 6.0 y 0.2 0+ 06 1951 В-=100 
I^] ——32531.8 1:3 19.35 h 0.07 1-* 06 16Кі06 Т 1937 В--100 
9 т 32384.7 1.3 147.072 0.002 31.85 ms0.24 4+ 06 1959 ІТ-100 
9 32160 70 370 70 BD 171 d 11 (117) 06 1968 В -100 
19%4Pt —34760.1 0.5 STABLE 0* 06 1935 15-32.864 410 
9 Аи —32211.9 2.1 38.02 h 0.10 Is 06 1948 B*-100 
194 Au" —32104.5 22 107.4 0.5 600 15 8 5+ 06 1975 ІТ-100 * 
194 Au” —31736.1 22 475.8 0.6 420 ms10 117 06 1953 IT=100 * 
19? Hg —32184.0 2.9 447 y 28 0* 06 15Do01 T 1962 £-100 * 
47] —26937 4 33.0 m 0.5 27ж 06 13Ва41 J 1960 B*=100;a ? ж 
^T] —26677 4 260 14 MD 32.8 m 02 Th 06 13Ва41 J 1960 B*=100 ж 
194рь —24208 7 10.7 m 0.6 0+ 06 1960 В+ -100;0-7.3е-6 29 
194рь" —21580 7 2628.1 0.4 370 пз 13 12+ 06 FGK128 J 1972 ІТ-100 
194рь" —21275 7 2933.0 0.4 133 ns 7 117 06 1986 IT=100 
194Ві —16023 5 95 s3 3** 06 1971 В+=100;0/=0.46 25 
194 ВР" —15880 50 150 50 MD 125 s 2 (6+,7+) 06 1976 В+ =100;0 ? 
^g; —15860 5 163 4 АР 115 $4 10° * 06 1988 B*~100;a@=0.20 7 
194ро —11005 2. 392 ms4 0+ 06 1967 оға100:87 ? 
94 Ро" —8692 2. 2313.4 0.3 12.9 из0.5 (107) 06 16Ап10 TJE 1999 ІТ-100 
194 At —716 24 * 286 ms7 (57) 06 13An03 TD 2009 07:100; B * =8.3#; 

B+ SF=0.032# 
мді! —740 30 -20 40 AD* 323 ms7 107 06 13An03 T 1984 0172100; B * =8.3#; 

B* SF=0.032# 
M4Rn 5725 17 780 из 160 0+ 07 2006 a~100;B* ? 
194 Ве T : other 09Ku28-1.0(0.5) withdrawn by authors іп 14Ки23 ж 
9 Ве" Е: only 86.3 keV gamma is seen іп 115021 жж 
194 Ве” Г: assignment from 115421; similar experiment, but with less statistics, жж 
194Вет I: in 05Са02 also reports a us isomer with 464, 148, 128 gammas жж 
194Вет I: labeled in а singles spectrum, among others, on the top of high жж 
1? е" ү: background; the assignment of these gammas (о ^Re is ambiguous жж 
4Re" Т; associated with 194,349 and 554 keV gammas following B~ decay and жж 
9 Ве" T: placed in 12A105 in the high-spin part of /9^Os level scheme жж 
1941. Т: average 16Kr06=19.20(0.02) 726е10=19.15(0.03) 72Em01=19.41(0.01); ж 
94: T: Birge ratio=8.27 жж 
1947" J: direct B^ feeding to J=10+ and no feeding to 8+ and 9-; systematics жж 
194 Аи” Т: M2 to 3- member of К=1- gs band жж 
4 Au” Ју: E3 to 8+ жж 
194 Не Т: average 81Но18-477(32) 79Pr15=358(55), values corrected іп 15Do01 for жж 
1°4Ңе Т: the new branching intensity of the 328.5 keV gamma ray. жж 
I9^T] J : also 92Me07=2 жж 
194Три — J:also 92Ме07-7 жж 
194рьт 1; E2 to 10+; magnetic moment жж 
1°4ру" Т: E2 to 9-; magnetic moment жж 
194g; Т: 17Ba12-(3); favored о decay to '?TI (J=3+) жж 
194Ві" Ј: 17Ва12=(10); favored о decay from |98 At” (J=10-) жж 
194 At Т: 13An03, supersedes 09An11=253(10) жж 
194 At р: %B* SF 13An03=0.065(0.008) for both isomers жж 
194 At J: favored a decay to !?? Bi" [J=(5-)] жж 
194 д Т: 13An03=323(7), supersedes 09Ап11=310(8); other 13Ny01=300(+50-40) жж 
195W _20740# 300# 308 s >160ns 3/24  1612Ku26 I 2012 В? 
95Ве —25560# 300# 6s1 5/2*8 14 2008 В--100 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

19505 —29510 60 65 м 1.1 (3/27) 14 13В114 TD 2004 В” =100 ж 

1950s" - 29080 60 427.8 0.3 47 $3 (13/2*) | 14 20Wal2 ETJ 2012 IT~100;B~ ? * 

Tr --31692.3 1.3 2.29 h 0.17 3/2* 1413Bil4 TD 1952 В--100 

95" - 31502 5 100 5 3.74 h 0.07 11/27 14 1968 В-=100Т ? * 

95" 29338 6 2354 6 4.4 из0.6 (27/2+) 11821 ЕТ] 2011 ІТ-100 ж 

195Pt —32793.9 0.5 STABLE >6.3Еу 1/27« 1411Ве08 Т 1935 15=33.775 2400 ? 

195рт —32534.8 0.5 259.077 0.023 4.010 4 0.005 13/2** 14 1960 ІТ-100 

Sau —32567.1 1.1 186.01 4 0.06 3/2*« 14140101 T 1948 €=100 

195 Аи" —32248.5 1.1 318.58 0.04 30.5 8 02 11/27% 1420Ва17 J 1952 ІТ-100 

195 Au” —30066# 20# 2501# 20# 12.89 us 0.21 31/2(-)  1413Dr01 ET 2013 IT-100 * 

195Hg —31013 23 10.69 h 0.16 1/27* 14 152001 T 1952 В+=100 ж 

195Ңет —30837 23 176.07 0.04 41.60 h 0.19 13/2** 14 15DoO1 T 1951 IT=54.2 20; * 245.8 20 * 

ST]  —28155 11 1.16 h 0.05 1/2*« 14 1955 %-100 

95" —27672 11 482.63 0.17 3.6 s 04 9/2 * 14 1957 ІТ-100 ж 

195ру —23738 5 15.0 m 1.4 3/27 14 1957 B*-100 * 

I95pp" —23535 202.9 0.7 IT 15.0 m 12 13/2* 1491Grl2 E 1957 B* 2100; IT? 

195ру" —21979 5 1759.0 0.7 10.0 us 0.7 21/2- 14 1976 ІТ-100 

195рь” —20836 5 2901.7 0.8 95 ns 20 33/2* 14 1982 ІТ-100 

195Bi —18026 5 183 $4 9/2-ж 14 1971 В+=100;0/=0.030 12 ж 

195 Віт —17626 8 399 6 Ар 87 81 1/2*« 14 1974 B* 267 17;0=33 17 ж 

95В" —15645 5 2381.0 0.5 614 пв5 (29/27) 1417Не12 EJT 2003 ІТ-100 ж 

95 - 15410 5 2615.9 0.5 1.49 из0.01 29/2" 15 17Не12 ETJ 2018 ІТ-100 ж 

195Po —11117 6 4.64 s 0.09 3/2-ж 15 1967 о-94 48% 2 ж 

195рот —10968 7 148 9 MD 1.2 s 0.02 13/2%% 15 17А134 EJ 1967 a~100;B+ 2112 * 

АЕ —3470 10 290 ms20 1/2%ж 14 1999 a~100;B+ ? * 

15 at™ —344] 8 29 7 AD 143 ms3 7/27 * 14 1995 о-88 4 ЛТ=12 4; В+ 2 ж 

5 ДІ? —3370# 40# 100% 40% (13/2%) 130001 J ІТ? * 

Rn 5050 50 * 7 ms3 3/2- 14 2001 a=100 * 

P5Rn" 5131 17 80 50 AD* 6 ms3 13/2* 14 2001 а-100 * 
x1950s 1: ЕЗ from (13/24) and subsequent E2 to the ground state in 21 Wa.B жж 
ж19505" Т: other 12Ве19=32(+154-16) m for 4=76+ (bare ion) жж 
*!95О$"" Е: from 21Wa.B,20Wal2-427.8(0.3); other 12Re19=454(10) keV ж 
x] Т: average 68Ja06,73Jal0=3.67(0.08) 68Но01=4.00(0.15) ж 
*5pm" Е: from 78Ya03,83Ci01=100(5) keV in !°°Pt(t, а); other жж 
ж195 рт Е: 73Ја10=120(36) keV from В” decay end-point energies жж 
ж195 л Е: 268.4,404.4,476.4,537.8,566.7 gammas іп а cascade to 195 ри жж 
xl95Pt Ј:92Ні07=1/2 * 
*!95 Au” Е: 13Dr01=2460.9 + x; x=40#(20#) estimated by Nubase ж 
*!95Ңе Т : average 150001=10.84(0.03) 01Li17=10.53(0.03); Визе ratio В-7.3 жж 
x? Hg" Т: average 150001=41.6(0.2) 73Vi09=41.6(0.8) ж 
*95Т" у: 13Ва41,12Ва32=9/2 ж 
*195РЬ T : from 82Hi04, determined to be within 1.2 m of the pp" жж 
ж195рь T: half-life жж 
*P5Bi — J:16Ba42-9/2 жж 
x195Bi D : Фа from 85Со06-0.01-0.05 жж 
+) 5Bim у: 16Ва42-1/2 * 
x Bi" E : uncertainty estimated by Nubase; other Esndf14=2395.5(0.5) жж 
x Bi" E : uncertainty estimated by Nubase жж 
ж195ро J : 13Se03,14Se07,17A134=(3/2);favored œ decay (о !?! Pb (J=3/2-) жж 
ж195ро” 7: 135е03,145е07,17А134-(13/2); favored о decay to !?! Pb" жж 
ж195рот J: (1-13/2-) ж 
#195 At J : 18Cu02=(1/2); favored a decay to I?! Bi" (1=1/2+) жж 
xl? Av" — E: Ensdf14=33.0(1.0) is erroneous жж 
ж195 д Ју: 18Cu02=(7/2); favored a decay to |9! Ві (J=7/2-) жж 
ж195д E: estimated 70#(40#) above ! At"; 13Ny01<130 keV жж 
*195Вп Т : symmetrized from 010001=6(+3-2) жж 
*195Вп”  T:symmetrized from 010001=5(+3-2) жж 

ow _18740# 400# 25# s >300ns 0+ 1312Ku26 Г 2012 p^? 

Re —22360# 3008 24 s L5 13 2008 p^? * 

196 Ве" —22240# 300 120# 40# 3.6 из0.6 11521 T 2009 ІТ-100 ж 

19605 —28280 40 34.9 m 0.2 0+ 17 77Наз2 T 1977 В-=100 ж 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

1961. — —29440 40 52.0 s 11 (1,27) 0720Мш6 TJ 1966 В-=100 * 

196 ит —29227 20 210 40 BD 1.40 h 0.02 1178 07 1959 B 7:100;IT ? 

196рр —32644.5 0.5 STABLE 0+ 07 1935 IS=25.211 340 

1% Au —31138.7 3.0 6165 а 001 25% 0711Hil9 Т 1937 В+=93.0 3;В- 27.03 ж 

196 Au” —31054 3 84.656 0.020 8.1 $ 0.2 5+ 07 1971 IT=100 

196 Au” —30543 3 595.66 0.04 9.603 h 0.022 127 07 20М024 Т 1960 ІТ-100 

196 Не —31825.9 2.9 STABLE >2.5Еу 0+ 07 90Ви28 Т 1930 IS=0.15 128% ? 

eT] —27497 12 1.84 h 0.03 27* 07 1955 B*=100 

19 Түл . 27103 12 394.2 0.5 1.41 h 0.02 7% 07 13Ва41 J 1960 В+=96.2 4;IT=3.8 4 * 

Ph —25348 8 37 m3 ot 07 1957 B*=100;a<3e-5 

196 ppm non — exist RN <1 us 4% 07 1973 IT=100 * 

196рь" —23550 8 1797.51 0.14 140 ns 14 57 07 1973 IT=100 

196руР —22653 8 2694.6 0.3 270 ns 4 12% 07 1973 ІТ-100 

196Ві —18009 24 5.13 m 0.20 (3%) 07 87Уа09 Т 1976 B*+~100;@=0.00115 34 ж 

196Віт —17843 25 166.4 29 АР 0.6 s 0.5 (7%) 07 1987 IT~100;B+ ? 

196Віт —17737 25 272 3 AD 4.00 m 0.05 (107) | 0787\а09 Т 1987 В+=74.2 25;IT=25.8 25; * 

а-0.00038 10 

196ро —13469 5 5.63 8 0.07 0+ 07 167107 Т 1967 а-94 5;B* ? ж 

196рот —10975 5 2493.9 0.4 856 ns 17 117 07 1995 IT=100 

16At 3910 30 * 377 ms4 (3+)* 0716Tr07 TD 1967 а-97.5 3B * 2; * 

B*SF=0.009 1 

196 д —3950 18 —40 40 AD* 208 ms 107% 96En01 DI 1996 ағ2100 ж 

1% At" -3750 30 157.9 01 11 us2 (5*) 07 2000 ІТ-100 

Rn 1975 14 4.7 ms 1.1 0% 0701Ke06 Т 1995 a~100;B* ? * 
ж196Ве T : symmetrized from 14Ku23=3(+1-2) жж 
*196Ве" Е: E»72 keV (K-shell binding energy), since only К X-rays were observed жж 
ж19605 T : other 18Hi07=35.3(1.4) жж 
*196 г Т: average 20М016=49(5) 68Ja06=54.5(2.0) 67Mo10=52(2) 66Ұо05-50(2) ж 
xAu — T:unweighted average 11Ні19=6.1451(0.0013) 011.17-6.1669(0.0006) ж 
ж196Ац Т: 63ІК01-6.183(0.010); Визе ratio=10.86 жж 
ж196ТІ Т: also 92Ме07-2 жж 
*!96Тү" 1: also 92Ме07=7 жж 
ж196рЬ" Т: this is the 4+ member of the ground-state band (K=0+) and the half-life жж 
ж196рЬ" Т: is expected to be in the ps regime жж 
ж196Ві T : from 87Va09=308(12) s ж 
*196 ВТ: from 87Уа09-240(3) s ж 
*96Ро Т: average 16Tr07t=5.75(0.12) 97Pu01=5.5(0.1) 93Wa04=5.8(0.2); ж 
ж196ро T: others (not used) 10He25=4.1(+5.6-1.5) 050002=5.1(+3.1-1.4) жж 
x196po D : Фа from 93Wa04 жж 
ж19%6дг D:90f* SF other 93An11=0.088 жж 
«At Т: average 16Tr07=371(5) 00Sm06=388(7) ж 
xl At — J:18Cu022(3) ж 
*96 д" I: level not adopted in Ensdf2007 жж 
*!96 п T : symmetrized from 01Ке06-4.4(--1.3-0.9) жж 

97\у —14870# 400# 1# $ >300ns 5/248  1312Ku26 I 2012 В? 

7Re —20350# 300% 400% ms >300ns 5/2+# 13 2009 p-? 

19705 —25080# 200# 93 $7 5/2-# | 0918Hi07 TD 2003 В-=100 * 

1970s" —24580# 280# 5004 200% «01s 13/27% 18Н107 ТІ IT ?5;B- ? 

971 -28264 20 5.8 т 0.5 3/2: 05 1952 В-=100 

97" —28149 21 115 5 8.9 m 0.3 11/27 05 1976 B7 2:100;IT ? 

97" 265608 5004 1700s 5004 30 us8 05Ca02 T 2005 IT-100 * 

97р —25460# 500% 2800% 500% 15 us9 05Ca02 Т 2005 ІТ-100 ж 

ТРЕ —30419.8 0.5 19.8915 h 0.0019 1/2 — 05 1936 В-=100 

pi" —30020.2 0.5 399.59 0.20 95.41 т 0.18 13/2% 05 1941 ІТ-96.7 4;В-=3.34 

97 Аи —31139.8 0.5 STABLE 3/2*« 05 1935 IS-100 

197 Au" —30730.7 0.5 409.15 0.08 7.73 s 0.06 11/27 05 1945 ІТ-100 

197 Au” —28607.3 14 2532.5 1.0 150 ns 5 27/2*8 06Wh02 ЕТ] 2006 IT-100 

1? Hg —30540 3 64.93 h 0.07 1/27« 05 201е04 T 1941 £-100 * 

197Hg" —30241 3 298.93 0.08 23.82 h 0.04 13/2*« 05 201е04 TD 1943 IT=94.68 9;=5.32 9 

197тр —28354 14 2.84 В 0.04 1/29% — 05 1955 B*-100 

97Тр" —27746 14 608.22 0.08 540 ms 10 9/2-% 05 1953 ІТ-100 ж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

I? pp —24745 5 8.1 m17 3/27 05 1955 B*-100 

197рр” —24426 5 319.31 0.11 IT 42.0 m 0.9 13/2** 05 1957 В+ =81 2;IT=19 2 * 

197ры" —22831 5 1914.10 0.25 1.15 us0.20 21/2. 05 1978 ІТ-100 

9781 —19687 8 9.33 m 0.50 9/27» 05 1971 В+=100;а 2 * 

197” —19155 8 533 12 AD 5.04 m 0.16 1/2%ж 05 1966 0=55 40;В * 245 40112 ж 

Bi” non — exist RN 204 ns 18 (23/27) 05 IT=100 * 

197BiP —17284 14 2403 12 263 ns 13 (29/27) 0586СҺ01 TJD 1986 ІТ-100 * 

197844 —16758 8 2929.5 0.5 209 ns 30 (31/27) 05 86СҺ0І TJD 1986 IT=100 

197ро —13393 10 53.6 s 0.9 (3/27)* | 0593Wa04 Т 1965 В” ?;0=447 ж 

197рот —13197 7 196 12 MD 258 s 0.1 13/2*« | 0593Wa04 T 1967 0-84 9;B * 217? * 

19At — —6355 8 Ж 388.2 155.6 9/2-ж 0505De01 Т 1967 a=96.1 128 * 23.9 12 * 

197A — —6311 9 45 8 AD* 2.0 $ 02 1/2%ж 05 1985 a~100;B* *:IT«0.004;B * 2 * 

1? AP 6044 8 310.7 0.2 1.3 us 0.2 13/2* 08Ап11 ETJ 1999 IT=100 ж 

Rn 1510 16 54 ms6 3/27 0508An05 T 1995 02:100; * ? * 

IRn” — 1709 16 199 11 АР 25.6 ms2.5 13/2* 05 08Ап05 Т 1996 022100; * ? * 

1978г 10250 60 2.3 ms1.9 (7/27) 1413Ка16 TDJ 2013 a~100 * 
x197 0s Т: average 18Hi07=91(8) from В - (t) and 18Hi07=101(18) by gating on жж 
ж19705 Т: f--delayed 478.7 and 495.1 keV gammas жж 
ж197 т Е: 279, 379, 495, 567 keV gammas in 37-73 us time window іп 05Ca02 жж 
ж197 ПР Е: 279,379,458,495,567,609 keV gammas іп 0-37 us time window іп 05Ca02 жж 
ж197 Hg T : average 20Le04=64.81(0.24) 01Li17=64.94(0.07); Ensdf2005 includes ж 
*"Hg Т: 66Е109-64.14(0.05) strongly conflicting, Birge ratio would be 6.7 жж 
*ж97Т — J: 13Ва41,12Ва32-9/2 * 
x197Pp™ 1:910и07-13/2 ж 
ж197Ві 1:16Ва42-9/2 жж 
ж197Ві" — J:16Ba42-1/2 жж 
x" Bi"  [:Ensdf2005 reported an isomer at 2129 keV, depopulating by 160.7 keV жж 
ж197Ві" І: ватта; not trusted by Nubase, since the time spectrum for 160.7 keV жж 
ж197Ві" 1: gamma in 86СҺ01 (62.3) shows a significant prompt component жж 
ж197Ві? Т: other 95Zh36=252.6(38.7) outweighed, not used жж 
ж197ВіР Е: 95Zh36=2383.1 + х, with x «40 keV; 86Ch01=2360.4 + x is the same level жж 
ж197 Е: but the authors mis-assigned the 97 keV gamma, see Fig.1 of 95Zh36 жж 
ж197ро Т: average 93%а04=53(1) 71Но01-60(6) 67Le21=58(3) 675109-52(4); other not жж 
ж197ро Т: used96Ta18-84(16) жж 
ж197ро J: 138е03,148е07,17А134=(3/2) ж 
ж197ро" Т: others not used 71Но01-27(3) 67Le21=29(9) 67Si09=26(2) жж 
*197Ро" Т: 10Не25=14.45(+14.45-4.9) ms for 3 events, strongly conflicting жж 
ж197ро” Ј: 135е03,145е07,17А134-(13/2); favored о decay to !?? Pb" жж 
xl" po" J: (1-13/2-) ж 
ж197ро" В: from 174134 жж 
x197 At T : average 05De01=390(16) 99Sm07=388(6); other 14Ка23-354(--17-15) жж 
x197 At Т: 18Cu02=(9/2); favored о decay to !9? Bi (1-9/2-) ж 
xl" At" Т: other 14Ка23=2.8(+3.8-1.0) жж 
xl" At" J: 18Cu02=(1/2); favored a decay to !?? Bi" (J21/24) жж 
ж197А" — T:other 99Sm07=5.5(1.4) ж 
x! А" у: М2 to 9/2- жж 
*197Вп Т : symmetrized from 08Ап05=53(+7-5) жж 
*197Вп J : favored о decay to !Ро (J=3/2-) жж 
xÜ7Rn"  T:symmetrized from 08An05=25(+3-2); others 050 и02=30(+150-15) жж 
*!7Rn” Т: 96En02=19(+8-4) 95М014=18(+9-5) ж 
*!97Rn” Ј: favored a decay to 1” Po” (J=13/2+) ж 
+197 ЕЕ T : symmetrized from 13Ка16=0.6(+30-3) жж 

8Re —16990# 4008 1# s >300ns 16 09516 I 2009 В- 2;B-n? * 

1980s 236008 2008 125 s 28 0* 1618Hi07 TD 2008 В” =100 

998] — —25710# 2004 87 s 04 D» 1620Mul6 TJ 1973 В--100 ж 

198Pt _29904.0 24 STABLE 0* 16 1935 IS=7.356 130;2B~ ?;0 ? * 

18 Au —29580.8 0.5 2.69464 d 0.00014 2 16 FGK209 Т 1937 В-=100 

198 Au" —29268.6 0.5 312.2227 0.0020 124 ns4 5+ 16 1968 ІТ-100 

198 Au” —28768.9 1.6 811.9 1.5 2.272 d 0.016 127 16 FGK128 J 1972 ІТ-100 * 

Ste —30954.3 0.5 STABLE 0+ 16 1925 ISz10.04 3 

198T]  —27529 8 5.3 В 0.5 27* 16 1949 В+=100 


030001-139 


Chinese Physics C Vol. 45, No. 3 (2021) 030001 





Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 











Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

198Түл —26985 8 543.6 0.4 1.87 h 0.03 Thx 16 1949 В+=55.9 23;IT-44.1 23 

98Ти 26842 8 686.8 0.5 150 ns 40 (5)* 16 77Кі04 EJT 1977 ІТ-100 

198ТІір —26787 8 742.4 0.4 32.1 ms 1.0 10- 16 FGK128 J 1975 ІТ-100 

198рь - 26067 9 24 h 0.1 0+ 16 1955 В+=100 

198рь” —23926 9 2141.4 0.4 4.12 us 0.07 s 16 FGK128 J 1972 IT=100 

198рь" —23836 9 2231.4 0.5 137 ns 10 9- 16 FGK128 J 1989 ІТ-100 

198рь» —23245 9 2821.7 0.6 212 ns4 12* 16 FGK128 1 1973 IT-100 

198Bi - 19374 28 10.3 m 0.3 3% 16 16Ly01 J 1950 В+=100 

198 Віт —19085 28 290 40 мр 11.6 m 0.3 Thx 16 16Ly01 J 1992 B*=100 

1985Bj" —18837 28 540 40 MD 77 s 0.5 107 16 1972 ІТ-100 

198Po —15473 17 1.760 m 0.024 0+ 16 1965 0-57 2;B ^ 2432 

198рот —12907 17 2565.92 0.20 200 ns 20 117 16 1990 IT=100 

198рот —12730# 50# 2740# 50# 750 ns 50 12* 1690Mal4 T 1990 IT-100 

198 Ар —6709 5 4.47 8 0.05 3% 1619Ghll T 1967 аға97.0 17,8% ? 

198 дм - 6442 5 266.6 2.7 ІТ 1.23 8 0.05 107 1619Ghll E 1967 0-93 4;В- ? 

I8Rn ——1230 13 64.4 ms 1.6 0* 1695Bil7 T 1984 0-93 7:87 ? 

198 г 9580 30 ж 15 ms3 3% 16 13Kal6 TD 2013 a~100 

985” 9580 40 0 50 АР* 1.1 ms0.7 (107) 16 13Kal6 TD 2013 a~100 


198 Ве І: other 12Ku26>300 ns 

198. Т: average 20Mu16-8.9(0.4) 14Ku23=8(2) 72ScY Y=8(1) 73Sz03=8(3); others 
198. Т: 18Hi07,18Mu.1=9.1(0.8), superseded by 18Hi07, 14Mo15=8(3), 

198. T: same аз 14Ku23 





198pt T : Onu-BB 52Fr23>320 Ту; а 11Be08>470Py 

198 Au”  J: M4 to 8+; magnetic moment 

STP J:E3to 7+ 

198рьт у: E2 to 5-; magnetic moment 

98РЬ" Т: average 87Са23-4.19(0.10) 18La03=4.05(0.10); others (not used) 

198php” T: 721501=3.7(0.3) 73Dj01=4 92Wa20 5.3 

198рьт  J:E2to7- 

198рьр  J:E2to 10+; magnetic moment 

198рьр Т; average 87Са23-212(4) 835(15-211(10) 18La03=212(10); others (not used) 

1935pp? Т: 73Ра03-221(30) 86Но03-240(20) 

I98gjn Е : from 92Hu04=248.5(0.5) keV above SBi” 

Ви Ју: 17Ва12=(10); ЕЗ to 7+ 

1% Ро! Б: 2691.86(0.20) + x keV; x=50#(50#) by Nubase 

198 At J : 18Cu02=(3); favored œ decay to '?^Bi (J=3+) 

198 At D : Фа from 95Bi.A>94 

198Аһ T: others 14Ka23=3.0(0.1) 12Ео09-4.2(2.0) 05Uu02-3.8(0.4) 92Hu04=4.2(0.3) 

985At Т: 67Tr06=4.9(0.5) 

198дүт у: 18Си02=(10); favored a decay from 7° Fr” (J=10-) 

198 А” Т: average 19СҺ11-1.28(0.10) 14Ка23-1.24(0.06) 05Uu02=1.04(0.15); others 

18 дм Т: 92Ни04=1.0(0.2) 67Tr06=1.5(0.3) 

198A” р: Фа from 95Bi.A>86 

18 Вп T : average 95В117-64(2) 907а30=66(+3-2) 84Са32-50(9); others (not used) 

18Rn Т: 14Ка23=34(+11-7) 050 и02=22(+110-10) 

18Rn D : %о value quoted in 93Wa04 from a PhD thesis of M. Leino (1983) 

98 р” у; favored © decay to ^ At" (1-10-) 

199Ве 147304 4008 2504 ms >300ns 5/2%% 13 12Ки26 I 2012 В-? 
19905 -20270% 200# 6 $3 5/27% 0714Ku23 Т 2008 В-=100 
199] - 24400 40 785 3/2%% 07 14Ku23 T 1993 В-=100 
199рџ  —27388.7 2.2 30.80 m 0.21 5/27ж 07 1937 В” -100 
Эр _26964.7 3.0 424 2 13.48 8 016 13/2*x 0718Ма1 Т 1959 ІТ-100 
19 Au —29093.8 0.5 3.139 d 0.007 3/2* 07 1937 В” =100 
199 Au" —28544.9 0.5 548.9405 0.0021 440 us30 11/27 07 1968 IT=100 
19Hg —29546.1 0.5 STABLE 1/2-ж 07 1925 15-16.94 12 
199Hg" —29013.6 0.5 532.48 0.10 42.67 т 0.09 13/27« 07 1948 ІТ-100 
19T] —28059 28 7.42 h 0.08 1/2%ж 07 1949 В+=100 
три —27310 28 748.87 0.06 28.4 ms0.2 9/2-ж 07 1963 ІТ-100 
ph 25232 7 90 m 10 3/2- 07 1950 B*=100 
19?pp" —24803 8 429.5 2.7 12.2 m 0.3 (13/2*) 07 1955 IT~100;B t=? 
199рь" —22668 8 2563.8 2.7 10.1 и 0.2 (29/22) 07 1981 ІТ-100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

Әрі —20798 11 27 ті 9/2* 07 1950 B*-100 

199 Віт —20131 11 667 3 IT 24.70 m 0.15 (1/2) 07 1950 Bt=?;IT<2;0~0.01 


* ж ж ж 


19i . 18826 25 1962 23 100 ns 30 25/29% 07 1974 ІТ-100 
199Вір - 18250 25 2548 23 168 пз 13 29/2 48 07 1985 ІТ-100 
199ро —15239 5.47 m 0.15 3/27» 07 135103 J 1965 В+=92.5 3;0=7.5 3 
199рот —14927 5 311.7 27 AD 4.17 m 0.05 13/2** 07 1964 B* 73.5 10;a224 1; 
IT=2.5 10 

19At —8823 5 7.02 $ 0.12 9/2-ж 0705De01 Т 1967 a=89 6;B* ? 
199At" —8579 5 244.0 1.0 ІТ 273 ms9 1/27 14Au03 TJD 2013 IT99;0~1 
Ам —8250 5 572.9 0.1 70 ns 20 13/2* 07101805 ETJ 2000 ІТ-100 
19 АР —6530 5 2293.4 0.5 800 п 50 (29/27) 107405 ETJ 2010 ІТ-100 
19Rn  —1560 7. 590 ms 30 3/2- 07 1980 a~100;B+ ? 
Rn” —1340 8 220 11 АР 310 ms20 13/2* 07 1981 аға100:8% 2; IT ? 
99 6771 14 6.6 ms2.2 1/27# 0713Ка16 Т 1999 аға100;87% ? 
IR" 6817 10 45 13 Ар 6.5 ms0.9 7/278 13Kal6 T 2013 022100; + ? 
9” 70208 504 250% 50# 2.2 ms12 13/2+# 130001 TDJ 2013 02:100; * ? 

ж19905 T : symmetrized from 14Ku23,14Mo15=5(+4-2) 

x199]r Т : symmetrized from 14Ku23,14Mo15=6(+5-4) 

x! pt Ј: 17Ні05=5/2 

x199pt Т: other 17Hi05=31.3(1.5) 

ж199рит Ју: 17Н105=(13/2); ЕЗ to 7/2- 

ж199ри" Т: average 18Ми.1=12.4(0.7) 17Н105-14.3(1.4) 730т01=13.3(0.2) 

ж199ри" Т: 59\/а15=14.1(0.3) 

+19 Au” J: М2 to 7/24; IG He,d)-5 

ж199рь" Б: 424.8(0.2) + х; x < 9.3 keV 

ж199%рь" В: 2559.1(0.4) + x; x < 9.3 keV 

4199 gj" Е: 1922.3 + x keV; x<80 keV in 85Pi05 

x 199 BiP Е: 2523.2 + x keV; x<80 keV in 85Pi05 

x199po Т: 13Se03,14Se07=(3/2); favored о decay to '?Pb (J=3/2-) 

ж199ро” Ј: 135е03,145е07,17А134-(13/2); favored о decay to !?5 Pb" 

ж199рот J: (1-13/2-) 

*99 At T: average 12Ео09-6.7(0.5) 05De01=6.92(0.13) 050002=7.8(0.4) 

x! At Т: 67Tr06=7.2(0.5) 

x199 At Т: 18Cu02-(9/2); favored о decay to !%Ві (1-9/2-) 

x199 At D : Pæ symmetrized from 80Ew03-92(43-8)96 

x? At" T: other 13Ja06=310(80) 

x9 At" J: 18Cu02=(1/2); favored a decay to !9% Bi" (J=1/2+) 

xl? дм р: Фа from 13Ja06~1 

xl дм T: бот y— y(t) by gating on gammas above and below the isomer; 

x? At Т: other 00La36=580(130)ns from recoil-time, probably includes decay of 

«At Т; AP 

ж Еп T : others 14Ка23=340(+280-110) 

x19 Rn J : favored a decay to !95Ро (1-3/2-) 

*!9Rn”  J: favored о decay to !95Ро” (J=13/2+) 

x199 pr T : average 13Ка16=4.5(+3.1-1.3) 99Та20-12(--10-4) 

x? 5” Т: average 13Kal6=6.2(+1.1-0.8) 130 и01=7(+3-2) 

ж199 pg T : symmetrized from 13Uu01=1.6(+1.6-.6) 
20008 —18550# 3008 7 $4 0* 08 14Ku23 T 2005 В-=100 
2001 — —21570# 2004 43 s 6 (27,37) 11 14Мо15 T 2008 В-=100;В-п? 
(Opt —26599 20 12.6 h 0.3 ot 07 1957 В” -100 
20 Au —27240 27 48.4 m 0.3 (17) 07 1951 В-=100 
200 ду" —26233 26 1010 40 BD 18.7 h 0.5 127 07 1968 В-=84 1;IT=16 1 
20Ңо —29503.3 0.5 STABLE 0* 07 1925 15-23.149 
200T] . 27047 6 26.1 В 0.1 27ж 07 1949 B*=100 
20071" - 26293 6 753.6 0.24 34.0 тв 0.9 7+ 07 1963 ІТ-100 
(Tp - 26285 6 762.00 0.24 397 ns 17 5x 0719Rol2 Т 1972 ІТ-100 
200Ph - 26251 10 21.5 h 0.4 or 07 1950 є=100 
200php” . 24068 10 2183.3 1.1 456 ns 6 (97) 0718La03 T 1972 ІТ-100 
200рь" . 23245 10 3005.8 1.2 198 ns3 (127) 0718La03 Т 1975 ІТ-100 
200Ві - 20371 23 * 36.4 m 0.5 TEF 07 1950 B*=100 
200Bi" —20270# 70# 100# 70# * 31 m2 (2*) 07 1978 В+ <100Т ? 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J" Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

200" —19943 23 428.20 0.10 400 ms 50 (107) 07 1972 ІТ-100 

200Ро - 16942 8 11.51 м 0.08 0+ 07 1951 В+=88.9 3;0=11.1 3 

200Ро" — 14346 8 2596.1 0.3 100 пз 10 117 07 1985 IT=100 

(po? —14125 11 2817 7 268 ns 3 12+ 07 1985 IT=100 * 

20At — —8988 24 432 s 0.9 (3+)*» | 07961218 T 1963 0-52 3;В+=48 3 * 

200A — —8875 25 112.9 29 Ар 4781 (T) 07 1967 0-43 7;B* -57 7112? * 

2004" —8644 25 343.8 30 AD 80 $ 2.1 (10-)* 0705002 T 1967 ІТ 2;0ғ210.5 3; B * ? * 

20Rn 4000 6 1.09 s 0.16 0+ 07 1971 а-92 8;В- ? * 

200Rn” —1680# 21% 23208 208 28 us9 0702Dol9 T 2002 IT-100 * 

2006; 6130 30 * 47.5 ms2.8 (3%) 07 196511 TD 1995 а=100;В+ ?;B* SF? ж 

2005 6180 60 50 60 AD* 190 ms 120 107% 96Еп01 TD 1996 a~100;IT ? * 

200 gn 62804 60% 1508 508 790 ns 360 14Ка23 T 2014 IT? * 


20005 T : symmetrized from 14Ku23,14Mo15=6(+4-3); other 05Ки.А=4.6(1.3) same group 
200] J: from 13Мо20=(2-,3-) 

20р" Т : average 73Pa04=480(30) 74Lu03-480(20) 78Мс03=480(60) 87Еа15=424(10) 
200руы T: 88Ра12=480(20) 89Su12=480(30) 18La03-476(12); others (not used) 

?0pp» T: 721501=540(30) 73Dj01 500 


200рь" : average 79Ма37=194(6) 87Еа15=202(5) 895012=199(5) 18La03=195(8); 
200 pp” : others (not used): 78Мс03-180(30) 88Ра12-152(30) 75Үо04-158(30) 
200 por :2804.5(0.6) +x; x<25 keV level 

200 At : average 96Tal 8=44(2) 92Hu04=43(1) 

200 At 18Cu02=(3) 

200 A gm : 18Cu02=(7) 


: 230.9(0.2) keV above 200 At” 

: symmetrized from 05Uu02=7.3(+2.6-1.5) 
: 18Си02=(10) 
: symmetrized from Ensdf2007=1.03(+0.20-0.11) 

: Фа symmetrized from 93Wa04=86(+14-4)% 

: 2300.5(0.5) + x keV; x=20#(20#) keV 

: symmetrized from 020019=25(+11-6) 

: average 19Gh11=52(3) 14Ка23-46(4) 05De01=49(4) 

: two events with 100 ms апа E(a)27550 keV correlated with Е(а)-6880 keV 
: assigned by evaluators to 19 At" 

200" T ; symmetrized from 84Sc13=100(+180-40) (2 events with T1/2=100 ms) 
200" — E:]4Ka23-101.13 + x keV; x=50#(50#) keV by Nubase 

T : symmetrized from 14Ка23=600(+500-200) 


i 
З 
x 

Ser aamos same sama 








20105 —14840# 300# 3% s »300ns 1/2-# 13 2000 В? 

ltr —19840# 200# 21 $5 (3/2*) 1114М015Т 2008 В-=100 

201рұ - 23740 50 2.5 т 0.1 (5/22) 07 1962 В-=100 

ipn . 228908 1608 8508 150% 108 $ 13/2+# ІТ? 

21 Au —26401 3 26.0 m 0.8 3/2* 07 1952 B-=100 

201 Au” —25807 6 594 5 730 us 630 11/27 0711501 T 1981 ІТ-100 

201 Au” —24791 6 1610 5 5.6 ив2.4 19/2+# 11821 ЕТр2011 IT=100 

21Не —27662.5 0.7 STABLE 3/2-* 07 1925  IS-13.179 

21 Hgm —26896.3 0.7 766.22 0.15 94.0 us 2.0 13/27 07 1961 ІТ-100 

QUT 27181 14 3.0421 а 0.0008 1/2+* 07 FGK209 T 1950 &=100 

21T” —26262 14 919.16 0.21 2.01 ms0.07 9/2- 07 1962 IT-100 

201рь —25271 14 9.33 h 0.03 5/2-* 07 1950 +=100 

201 pp" —24642 14 629.1 0.3 60.8 s 1.8 13/27 07 1952 IT«100;8* ? 

201рь" —22318 24 2953 20 508 ns3 (29/2) 07 1981 ІТ-100 

21) —21429 12 103 m3 9/2* 07 1950 +=100 

2014" —20583 12 846.35 0.18 57.5 m 2.1 1/2+ 07 1950 = B+100;a=2;IT ? 

201Bi" —19456 26 1973 23 118 ns 28 25/2 07 1982 IT-100 

201BiP —19417 26 2012 23 105 ns 75 27/28 07 1985 IT=100 

201344 —18648 26 2781 23 124 ns4 29/2-# 07 1982 IT-100 

2010 —16521 5 15.6 т 0.1 3/2% 07 1951 В1-98.87 3;0-1133 

201рот —16097 5 423.8 24 AD 8.96 m 0.12 13/27% 07 1962 ІТ-56.212;8%-41.47; 
а-2.45 

21At —10789 8 85.2 $ 1.6 9/2* 07 1963 а=71 7;В+=29 7 

201 Av” — 10330 8 459 1 45 ms3 1/2+ 14Au03 ETJ 2015 ІТ-100 

21 дм —8469 8 2319.7 0.3 3.39 из 0.09 29/2+ 15Au01 ETJ 2015 IT-100 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

2018р  —4107 10 70 s 04 3/27 07 1967 a=?;B* ? * 

201Rn” —3863 7 245 12 Ар 3.8 s 0.1 13/2" 07 174134 Е 1967 a=?;Bt 2 ж 

201 Fr 3589 9 62.8 ms 1.9 9/2- 07 I4Ka23 TD 1980 a~100;B+ 2 * 

201 ppm 3718 10 129 10 AD 24 ms6 172% 0720Au01 Т 2005 a=100 ж 

201 Е 3879 9 289.5 0.4 720 ns 40 13/2+ 20Au01 ETJ 2014 ІТ-100 ж 

201 ва 11937 20 20 ms30 (3/27) 14Ka23 TJ 2005 a=100 ж 

201Ra” 12200 26 263 26 Ар 6 ms5 13/2" 07 050002 T 2005 a=100 ж 
xl e 1:13Мо20-(1/2-,3/2--,5/2-), but 3/2+ agrees with systematics at Z=77 жж 
ж201ри" П: floating high-spin level populated in decay of high-spin isomer жж 
xD!pP р: in 115021; systematics of similar isomers in neighboring odd-N Pt жж 
ж201рит р; nuclei жж 
*201 Au”  T:symmetrized from 11St21=340(+900-290) ж 
x? Au”  J:[(t, а) in 81Е105 жж 
ЖАП В: 378.2 keV + 638.0 keV gammas above 7°! Au" жж 
POT" у: ЕЗ to 3/24 жж 
xDlpp'  E:2917.6(0.9) + x keV; x<70keV in 81He07 ж 
ж201Ві" Е: 1933.3(0.4) + x keV; x<80 keV in 85Pi05 ж 
ж201Вір  E:1972.3(0.4) + x keV; x<80 keV іп 85Pi05 жж 
*201 ВМ  E:2741.0(0.3) + x keV; x«80 keV іп 85Pi05 ж 
*201ро J : other 13Se03,14Se07=3/2 жж 
ж201рот J: 135е03,145е07-13/2 жж 
Ol At J : 18Cu02=(9/2); favored о decay to !?" Bi (J=9/2-) жж 
ж20 Rn J: favored a decay to !9?РЬ (1-3/2-) жж 
*201 Ви" Т: other 10Не25=3.24(+3.24-1.08) ms жж 
xDRn" J: favored о decay to Pb" (J=13/2+) жж 
xl г T : average 14Ka23=64(3) 050 и02=53(4) 05De01=67(3); others (not used) жж 
Ol Fr Т: 96En01=69(+16-11) 80Ew03=48(15) жж 
Ol p, J : favored © decay to !?" At (J=9/2-) ж 
ж201 5" Т: average 20Au01=37(+14-8) 14Ка23=8(+12-3) 050 и02=19(+19-6) ж 
жы”); favored a decay to |97 At" (J=1/2+) жж 
Ol р T : other 14Ка23=700(+500-200) жж 
*201Ва T : symmetrized from 14Ка23=8(+40-4) жж 
*201 Ва"  T:symmetrized from 05Uu02-1.6(47.7-0.7) жж 
*201 ра" Ј: favored © decay to "Po" (J=13/2+) жж 

20208 —12530# 4004 2# s >300ns 0* 13 2009 В- ? 

2021 - 166408 3004 1153 (27) 08 14Ku23 T 2008 В-=100 ж 

202" —14040# 420# 2600# 300# 3.4 us 0.6 11821 TD 2011 IT=100 * 

202рр . 22692 25 44 h 15 0* 08 1992 В” =100 

202рт . 20904 25 1788.5 0.4 141 us7 (77) 08 11801 Т 2005 ІТ-100 

202 Au —24353 23 28.4 s 1.2 (17) 08 1967 В” -100 

202Ңе —27345.3 0.7 STABLE oF 08 1920 IS=29.74 13 

227] —25980.4 1.8 12.31 d 0.08 2° ж 08 1940 €=100 

202Тү" —25030.2 1.8 950.19 0.10 591 us3 Tt 08 1958 ІТ-100 

??pp - 25941 4 52.5 Ку2.8 0+ 08 1954 є=100 

202рь" . 23771 4 2169.85 0.08 3.54 В 0.02 97 08 1954 IT=90.5 5;8* 29.55 

202рь" —21800# 50% 4140# 505 100 ns3 16* 08 19Rol2 Т 1986 ІТ-100 ж 

202рр» - 206404 50% 5300s 505 108 ns3 197 08 19Rol2 T 1987 ІТ-100 ж 

228 —20751 14 1.72 h 0.05 5%ж 08 1951 B*=100;a<1le-5 

2021" - 20126 18 625 12 3.04 ив0.06 107% 08 1981 ІТ-100 ж 

??gy —18134 18 2617 12 310 ns 50 (17*) 08 1981 ІТ-100 ж 

22ро —17942 9 44.6 m 0.4 0+ 08 1951 B+ =98.08 7;0=1.92 7 

202рот - 16230 15 1712 12 110 ns 15 8* 08 1971 IT=100 * 

22At —10595 28 184 s 1 3% 08 16Ly01 JD 1961 В+=88 7;0=127 * 

202 At” —10401 28 190 40 MD 182 s 2 Thx 08 16Ly01 JD 1992 В+ =91.5 15;æ=8.5 15;IT ? * 

202 А" —10010 28 590 40 MD 460 ms 50 107 08 16Ly01 J 1992 IT=99.904 11;0:20.096 11; ж 

pra 

2022Rn — —6275 18 9.7 s 0.1 0+ 08 1967 0=78 8; В+ ? 

202 ви" —3970# 50# 2310# 50# 2.22 из 0.07 11754 020019 T 2002 ІТ-100 

202 р 3102 6 372 ms12 3% 08 14Ка23 Т 1980 a~100;B+ ? ж 

202 Ry” 3359 6 257 6 Ар 286 ms13 107 08 14Ка23 Т 1980 a~100;IT=?;B* ? ж 

202 Ва 9075 15 4.1 ms 1.1 or 08 14Ка23 Т 2005 а-100 ж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 

















Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

ж2021р T : 14Ku23=11(3) supersedes 14Mo15=15(3) жж 
ж202 рт Е: 311.5, 655.9, 737.2, 889.2, 967.6 gamma rays seen іп decay and by жж 
ж202 рт E: assuming that 655.9 and 967.6 depopulate the same level жж 
ж202рь"  E:4091.0(0.7) + x keV; x=50#(50#) keV by Nubase ж 
ж202рь" Т: average 19Во12=93(4) 86Ја13=110(5) 18La03=103(10) ж 
ж202рь”  E:5251.0(0.5) + x keV; x=50#(50#) keV by Nubase ж 
ж202рь” Т: average 19Во12=113(6) 87Еа15=107(3) 18La03=105(38) ж 
Bi" Е: 605 +x keV; x<40 keV іп 81 Th03 жж 
*202В" В: 2597.07(0.25) + x keV; x<40 keV іп 81Th03 ж 
*20?Ро" Е:1691.5(0.4) + x keV; х<40 keV іп 76Ве12 ж 
ж202 At Т: 18Cu02=(3);favored о decay to '98В1 (1=3+) жж 
ж202А(% Ју: 18Cu02=(7);favored а decay to 1981” (J=7+) жж 
At" ЕБ: from 92Hu04=391.7(0.5) keV above 202 At" жж 
+ At" Ј: also favored а decay to 1981” (J=10-) жж 
xp, J: 138109=3, 14Ly01=(3) жж 
ж202 т у: 13Е109=10, 14Ly01=(10) жж 
°F" р”: ІТ reported іп 818104 жж 
*20? Ва T : symmetrized from 14Ka23=3.8(+1.3-0.8); others 05Uu02-216(4-30-7) жж 
Ж92Қа Т: 96Le09=0.7(43.3-0.3) ж 

20305 —7270# 4008 3008 ms >300ns 9/2+#  1312Ku26 I 2012 В- 2;B-n? 

2031 --14370% 4004 74 s >300ns 3/2+# 1309546 I 2009 В? 

203" - 141708 4004 200% 50# > 100# ns 11/278 11801 IJ IT ?;B- ? * 

203" —12230# 400# 2140# 50# 798 пв 350 (23/2*) 11801 TJD 2011 IT=100 * 

203Pt . 195108 2008 22 s 4 (1/27) 0614М015 T 2008 72100 * 

203рүт —18140# 200% 1367# 3# 12 s5 13/2+# 0614М015Т 2008 В-=100; IT ? * 

203рет . 180904 2108 14204 508 > 1008 ns 27/28 0611801 IJ 2008 ІТ-100 

23рр . 169808 2108 25308 508 641 ns 55 33/28 11821 TJD 2011 IT=100 

203 Au —23143 3 60 s 6 3/2* 05 1952 В-=100 

203 Ay" —22502 4 641 3 140 ив44 11/274 0511801 TJ 2005 IT-100 

(Hg —25269.2 1.6 46.610 d 0.010 5/2-* 05 ЕСК204 T 1943 В-=100 

203 Нот —24336.1 1.6 933.14 0.23 22.1 us1.0 (13/2%) 05 115801 Т 1964  IT-100 ж 

23Не" —16987.9 1.7 8281.3 0.5 146 ns 30 (53/2”) 115201 ЕЛ 2011 ІТ-100 

QT] —25761.3 1.2 STABLE 1/25 05 1931 15-29.515 44 * 

TT] —24277.6 1.5 1483.7 0.9 «1 us (9/27) 20Fo05 ETJ 2020 ІТ-100 ж 

2087" —22200# 50# 3565# 50# 7.7 и80.5 (25/2%) 05 1998 ІТ-100 ж 

203Ph - 24786 7 51.924 h 0.015 5/2- 05 140101 T 1942 £-100 * 

205рр» . 23961 7 825.2 0.3 6.21 8 0.08 13/2+ 05 1955 IT=100 

203рь" - 21837 7 2949.2 0.4 480 ms7 29/27 05 1977 ІТ-100 

203рь” —21820# 50# 2970# 504 122 ns4 25/274 05 1988 ІТ-100 ж 

?Bgi —21525 3 11.76 В 0.05 9/2* 05 1950 B*=100 

203 Віт —20427 3 1098.21 0.09 305 ms5 1/2* 05 1984 ІТ-100 

203 Ві" - 19484 3 2041.5 0.6 194 ns 30 25/2+ 05 1978 ІТ-100 

203ро -17311 5 36.7 m 0.5 5/2-* 05 1951 В+=99.89 2;0=0.11 2 * 

2039" _ 16669 5 641.68 0.14 45 82 13/27%% 05 135е03 J 1969 IT~100;a 2 ж 

203рот - 15153 5 2158.5 0.6 > 200 ns 05 1986 ІТ-100 

23 at —12163 1 74 m02 9/2* 05 1951 В+=69 3;a=31 3 ж 

203 дут — 11480 1 683.4 0.3 3.5 ms0.6 1/22 17Au05 ETJ 2017 ІТ-100 

203 дт —9833 1 2330.1 0.4 9.77 ив0.21 29/2+ 18Au01 ETJ 2018 ІТ-100 

23Rn —6184 6 442 s 1.6 3/2- 05 1967 а-66 9;3*=34 9 * 

203Rn” —5822 5 362 4 АР 26.9 8 0.5 13/2*« | 0587Bo29 J 1967 а-75 10;B*=25 10 

203 fr 876 6 550 ms 10 9/2* 05 1967 0100; В * ? 

203" 1237 7 361 6 43 ms4 1/2* 13Ja06 TJD 2013 IT=80 4;0=20 4 

203 рул 1302 6 426.0 1.0 370 ns 50 13/2* 13Ja06 TJD 2013 ІТ-100 

203 ва 8601 10 36 ms 13 3/27 05 96Le09 J 1996 022100;87 ? 

203Ra” 8848 10 246 14 АР 25 ms5 13/2* 0596Le09 J 1996 a=100;B+ ? 
ж203 рт I: floating high-spin level populated in decay of 201" 
ж203 рт I: іп 115021; systematics of similar isomers in neighboring odd-Z Ir 
*203 рт I: nuclei 
ж203 рл Е: 207.0, 841.3, 894.7 gammas іп а cascade to 203 т 
x203 pt J : from 13М020=(1/2-) 
x203 ppn E : estimated from 13Мо20 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 

















Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

x? Hg" Т: average 11St21=21.9(1.0) 86Ze03=27(5) 64Вт27=21(5) жж 
PBT] J: other 13Ba41=1/2 жж 
*203Т" T: not directly measured; half-life expected ~2-20 ns жж 
PBT Е: 3514.6 + x keV; x=50#(50#) keV by Nubase жж 
ж203рь T: average 14Un01=51.92(0.04) 01Li17=51.99(0.03) 80Но17-51.88(0.02) ж 
ж203рь T: 71Ch54=52.02(0.05) жж 
ж203рь” В: 2923.4(0.7) + x keV; x=50#(50#) keV by Nubase ж 
*203ро 1: other 135е03,145е07,17А134-3/2 жж 
ж203рот 1: 13Se03,14Se07=13/2 жж 
ж203 At J : 18Cu02=9/2 ж 
*?Rn Т: average 96Та18-42(3) 71Но01-45(2) 67Уа17-45(5) ж 
*203Вп Т: favored a-decay to !99Ро (J=3/2-) жж 
xp, 1: 17Will,13Fl09—9/2, 14Ly01-(9/2) жж 
*203 р" Ју: favored © decay to ? At" (1=1/2+) жж 
*203 ра Т : symmetrized from 05Uu02-31 (717-9); others 14Ка23=50(+40-15) ж 
ж203Ва Т: 96Le09-1.1(45.0-0.5) жж 
*203Ва J : favored a decay to '9Вп” (J=3/2-) жж 
ж205Қа”  T:symmetrized from 05Uu02=24(+6-4); others 14Ка23=37(+37-12) жж 
ж205Қа” Т: 96Le09=33(+22-10) ж 
ж205Қа" Ј: favored © decay (о '?Rn" (J=13/2+) жж 

2848-9570 4004 2# s >300ns 1311Mol8 I 2011 B- Вп? 

204 pt 76208 2005 10.3 s 14 0* 10 2008 В -100 * 

204pm - 156308 2008 1995.1 0.7 5.5 us 0.7 (57) 10 11501 E 2009 ІТ-100 ж 

204ри 15590# 200# 2035 23 55 us3 (iF) 10 2009 IT=100 ж 

24рір —14430# 2004 3193 23 146 пз 14 (107) 10 2009 ІТ-100 ж 

Ап —20390# 2008 383 s 13 (27) 10 14М015 T 1972 В-=100 * 

204 дүү" —16570# 540# 3816# 500# 2.1 us0.3 16+# 1011821 JD 2008 ІТ-100 ж 

24Ңо —24690.1 0.5 STABLE or 10 1920 IS=6.82 4;2B~ ? 

204 Но" —17464.0 0.5 7226.08 0.17 ~ 485 ns 22+ 15Wr02 ETJ 2015 IT=100 

?"T| - 243461 T2 3.783 y 0.012 27* 10 1953 В” =97.08 7;£x p * 22.92 7 

204%" —23242.0 1.2 1104.1 0.2 61.7 из 1.0 у 10 11Br12 EJ 1972 1Т=100 

WAT - 220271 12 2319.0 0.3 2.6 ив0.2 127 10 11Br12 EJ 1998 ІТ-100 

204Тір —19954.5 1:3 4391.6 0.5 420 ns 30 18* 10 11Br12 ETJ 1998 IT=100 

204717 —18106.7 1.3 6239.4 0.5 90 ns3 227 10 11Br12 ETJ 2011 IT=100 

204Ph —25109.8 11 STABLE >140Ру 0+ 10 1932 IS=1.4 6; ? ж 

204рь" —23835.7 1.1 1274.13 0.05 265 пв6 4+ 10 1963 ІТ-100 

204рь" —22923.9 Lt 2185.88 0.08 66.93 m 0.10 97 10 1956 ІТ-100 

204рь? —22845.4 Lt 2264.42 0.06 490 ns 70 77 10 1978 17=100 ж 

248) - 20646 9 11.22 h 0.10 6*x 10 1947 B*-100 

204Bi" —19841 9 805.5 0.3 13.0 ms0.1 107 10 1974 ІТ-100 

204Bi" - 17813 9 2833.4 1.1 1.07 ms 0.03 17+ 10 1974 IT=100 

204ро —18341 10 3.519 h 0.012 0+ 10 1951 B * —99.33 3;0=0.67 3 

2049” —16702 10 1639.03 0.06 158.6 ns 1.8 8* 1010Ka29 T 1970 ІТ-100 ж 

24At —11875 23 9.12 m 0.11 Thx 10 1961 В+=96.2 2;0=3.8 2 ж 

204 А" - 11288 23 587.30 0.20 108 ms 10 107 10 1969 ІТ-100 

24Вп ——7970 7 1.242 m 0.023 0* 10 1967 012.4 9;B* ? 

204 р 607 25 1.75 $ 0.26 3% 1095В.А D 1964 о-96 2;B* ? * 

204 ppm 658 25 50 4 AD 2.41 s 0.19 Th 1095В.А D 1967 о-90 2;B * ? * 

204 gn 934 25 326 4 AD 1.65 s 015 107* 1013Ja06 Т 1992 a=53 101Т-47 10 ж 

204Ra 6061 9 60 ms9 0* 1005Uu02 T 1995 a~100;B+ ? * 
x20 pt Т: other 14Мо15=16(+6-5) ж 
xP — E:872.4(0.5),1122.7(0.5) gammas іп a cascade to 0+ жж 
xP” — E:1995.1(0.7) + x keV; х < 80 keV ж 
x20 рр Е: 1157.5(0.5) gamma to 20*Ри" жж 
x204 Au Т : average 14Мо15=37.2(0.8) 84Cr01=39.8(0.9); others 17Са12=33.7(14.9) жж 
жди Т: 72Ра06-40(3) ж 
ж204Аџ" Е: 839.0, 976.6 gammas іп а cascade to 12-# estimated at 2000#(500#) keV жж 
ж204рь Т: also 13Ве16>140Еу жж 
ж204рь” Т: symmetrized from 785002=450(+100-30) жж 
ж204ро"  T:average 10Ка29-161(4) 87Ra04=158(2); others 90Fa03=150(10) жж 
ж204ро” Т: 83Не08=150(10) 71На01-140(5) 70Үа03-190(20) 70Br.A-143(5) ж 


030001-145 


Chinese Physics C Vol. 45, No. 3 (2021) 030001 





Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 

















Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

x At T : other 10Ka29=9.6(2) ж 
xD At J: 18С002=(7) ж 
4204 Fy T : average 05Uu02=1.9(0.5) 92Ни04=1.7(0.3) ж 
20 pr J : 15V005,14Ly01,13Vo10=3 ж 
xD EP T: average 13Ja06=2.6(0.3) 050002=1.6(+0.5-0.3) 92Hu04=2.6(0.3) ж 
x^g" у: 15у005,141у01=7 жж 
x20 р Е: 276.1 keV above "^Fr" from 95Bi.A жж 
204 ри T : 13Ja06=1.65(0.15) supersedes 05Uu02=0.8(0.2) (same group) жж 
ж24 ри Ју: 15Vo05=10,14Ly01=(10) ж 
x204 рт D : Фа from 14Ly01; other (not used) 94Le05=1.4(+0.8-0.4) ж 
*204 ра T : average 050 и02=54(+19-11) 96Le09=59(+12-9); other 10Не25=44(+44-15) жж 
ж204Ва Т: 95Le04-45(455-21) ж 

251, —5600# 500# 1# $ >300ns 3/27% 20 12Ки26 I 2012 B- Вп? 

205pt  —128204 300# 2# s >300ns 9/2+# 20 2009 po? 

205Au —18570# 200# 32.0 s 14 3/2+# 20 1994 В-=100 

205 Au” —17660# 200# 907 5 6 s2 11/2-# 20 2009 IT=?;B-=? 

205 Au” —15720# 200# 2849.7 0.4 163 ns 5 19/274 20 2011 ІТ-100 

205Не —22288 4 5.14 т 0.09 1/27ж 20 1940 В” =100 ж 

205Не" . 20732 4 1556.4 0.3 1.09 ms0.04 13/2" 20 1985 ІТ-100 

205Ңо! - 18971 4 3316.6 0.8 5.89 и50.18 (23/27) 20 2011 ІТ-100 

205T] —23820.8 1.2 STABLE 1/2%ж 20 1931 15-70.485 44 ж 

JO Tp" —20530.2 12 3290.61 0.17 2.6 ив0.2 25/2+ 20 1976 ІТ-100 

205ти —18985.2 1.9 4835.6 1.5 235 ns 10 (35/27) 20 2004 ІТ-100 

?5pp . 23770.2 1.1 17.0 Му0.9 5/2- 20 1954 €=100 

205рь" . 23767.9 1.1 2.329 0.007 24.2 us 0.4 1/2- 20 1994 ІТ-100 

205рь" . 22756.4 11 1013.85 0.03 5.55 ms 0.02 13/2" 20 1960 ІТ-100 

205ры» . 20574.4 1.3 3195.8 0.6 217 ns 5 25/27 20 1973 ІТ-100 

20581 —21066 5 14.91 d 0.07 9/2-ж 20 1951 В+=100 

205Bi" - 19569 5 1497.17 0.09 7.9 ив0.7 1/2% 20 1972 ІТ-100 

205Ві - 19001 5 2064.7 0.4 100 ns 6 21/2* 20 1978 ІТ-100 

205рір - 18927 5 2139.0 0.7 220 ns25 25/2* 20 1978 ІТ-100 

205ро —17521 10 1.74 h 0.08 5/27% 20 1951 В+=99.960 12;a@=0.040 12 

205Ро" . 17378 10 143.166 0.015 310 пз 60 1/27 20 1960 ІТ-100 

?5po" —16641 10 880.31 0.04 645 us20 13/2* 20 1962 ІТ-100 

205ро? —16060 10 1461.21 0.21 57.4 ms0.9 19/2. 20 1973 ІТ-100 

20504 —14434 10 3087.2 0.4 115 ns 10 29/2- 20 1985 ІТ-100 

?5At —12985 12 26.9 m 0.8 9/2-ж 20 1951 В+=90 20-10 2 ж 

205 А" - 10645 12 2339.64 0.23 7.76 ws 0.14 29/2* 20 1982 ІТ-100 

205Rn  —7710 5 170 84 5/27 20 1967 B*-1549;a-24.6 9 

205Rn™ —7053 5 657.1 0.5 >10 $ 13/2*# 20 2010 IT~100;a@ ?;B* ? 

205Fr — — 1310 8 3.90 8 0.07 9/2-ж 20 1964 a=98.5 4;B+=1.5 4 ж 

205 ppm —766 8 544.0 1.0 80 пз 20 13/2+ 20 2012 ІТ-100 

252" — —701 10 609 6 1.15 ms0.04 (1/27) 20 2012 ІТ-100 

25ра 5804 23 220 ms 50 3/2- 2096Le09 T 1987 оғз100:87 ? * 

205Ra” 6067 11 263 25 180 ms 50 13/2" 20 174134 Е 1995 a~100;IT ?;B* ? ж 
205 Ас 14110 60 80 ms 60 9/2- 20 147603 Т 2014 оғз100:87 ? ж 
x2 Hg T : other 10Ku02=5.61(0.38) for q=80+ (bare ion) жж 
ж205ТІ J : other 13Ba41,12Ba32=1/2 жж 
x205 At J : 18Cu02=9/2 жж 
ж205 г J : 14Ly01,13V010,15V005,13F109—9/2 ж 
*205 Ва T : symmetrized from 96Le09=210(+60-40) жж 
*205 ва J : favored © decay to 2! Rn (J=3/2-) жж 
*205 ва" T: symmetrized from 96Le09=170(+60-40); other 10Не25=68(+68-23) жж 
*205 Ва" Ј: favored © decay (о ?! Rn" (J=13/2+) жж 
x205 Ас Т: symmetrized from 14Zh03=20(+97-9) жж 
ж205 Ас J: favored a decay to 201 Fr (J=9/2-) жж 
206 pt —9240# 300# 500# ms >300ns 0+ 13 12Ku26 I 2012 В Up n? 

206 Au —14190# 300# 47 s ll 6 # 16 17Са12 ТІ 2009 В-=100 * 
206Не —20946 20 8.32 ш 0.07 or 08 1961 В-=100 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 























Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

206 Но" 18844 20 2102.4 0.3 2.088 из 0.017 57 08 11501 Т 1982 ІТ-100 ж 

206 Не" - 17224 20 3722.3 1.0 106 ns 3 (10+) | 08 181203 T 2001 ІТ-100 ж 

2067] —22253.3 1.3 4.202 т 0.011 0-* 08 1935 В-=100 

206Тр" —19610.2 1.3 2643.10 0.18 3.74 m 0.03 (12)- 08 1976 ІТ-100 ж 

206Ph —23785.5 1.1 STABLE >2.52у 0% 08 13Bel6 Т 1927 1$=24.1 30;0 ? 

206 Ph” —21585.3 14 2200.16 0.04 125 us2 7 08 1953 ІТ-100 

206рь" —19758.2 1.3 4027.3 0.7 202 ns3 12* 08 1971 ІТ-100 ж 

20681 - 20028 8 6.243 а 0.003 6% 08 1947 В+=100 

206 Віт —19968 8 59.897 0.017 7.7 ив0.2 4+ 08 1957 ІТ-100 

206" . 18083 8 1044.8 0.7 890 ив10 10- 08 1974 ІТ-100 

26рір - 10795 8 9233.3 0.8 155 пв 15 (287) 12Ci05 EJD2012 1Т=100 

2069 - 9858 8 10170.5 0.8 >2 us (31+) 12Ci05 EJD2012 1Т=100 

206ро 18189 4 88 404 0+ 08 1947 В+=94.55 5;0=5.45 5 

206рот —16603 4 1585.90 0.11 232 ns4 gt 08 1970 IT=100 

206Po" - 15927 4 2262.09 0.12 1.05 ps 0.06 9- 08 FGK145 1 1970 ІТ-100 

206 др —12439 14 30.6 т 0.8 (6)9% 08 1961 В+=99.10 8;0:=0.90 8 ж 

206 дү" —11629 14 810 2 813 ns 21 (10)- 08 09Dr08 Т 1999 ІТ-100 ж 

206Rn — —9133 9 5.67 m 0.17 0+ 08 1954 а=62 3;В+=38 3 

206Fr — —1247 28 = 16 $ 3% 08 161у01 D 1964 а-88.4 33;B * 211.6 33 * 

2065 —1048 28 200 40 ІТ “16 $ Thx 08 161у01 D 1964 а-841 15,8% 2172 * 

2065" 517 28 730 40 700 ms 100 10 08 161501 D 1983 ІТ-?%0-13 2 ж 

206 1150 100 100 100 MD R=? spmix 

206Ra 3566 18 240 ms 20 0+ 08 1967 a=100;B+ ? 

206Ac 13480 70 25 57 3+ 08 1998 a@=100;B+ ? ж 

206 Аст 13690 30 200 70 AD 41 ms 16 10- 08 1996 ©2100; В- ? * 

*26 Аи Т: ауегаве 17Са12-56(17) 15Мо20-40(15) ж 

ж206Ңо" Т: average 115(21(-095135)-2.09(0.02) 82Be38=2.15(0.21) 18La03-2.08(0.04) ж 

*26 Но" — T:averageg 11St21(=09Si35)=112(4) 09A129=96(15) 01Ео08=92(8) 01La09-90(10) ж 

He" Т: 18La03=106(15) ж 

*206Тү" т; from ((б,а)-11 in 77Fr11 ж 

ж206рь" Т: other 18La03=203(28), outweighed not used жж 

x206At J: 18Cu02=(6) ж 

ж206 дү" Т: others 10Ка29=377(44) 99Ғе10-410(80) жж 

*26 д" ЕБ: 806.7(1.4) + x keV; x<6 keV estimated by Nubase ж 

Fr Ј: 141у01,13У010,15%005=3 жж 

ж206ррт у: 15У005-7,141у01-(7) ж 

ж206 т Е: 531(2) keV above 206 г" in 81Ri04 жж 

*206 м у: 15Vo05=10,14Ly01=(7) ж 

+206" Р”: ІТ reported in 818104 жж 

x206 Ac Т : symmetrized from 98Es02=22(+9-5); other 14Zh03-41 (456-15) ж 

ж206 Ac J : favored © decay to ?? At (J=3+) жж 

+70 Ас" Т: symmetrized from 98Es02=33(+22-9) жж 

#20 Ac” J: favored a decay to 7° At" (J=10-) жж 

207Pt —4140# 400# 6008 ms »300ns 9/2+# 1312Ки26 I 2012 В- 2;B-n? 

207 Ац —10640# 300# 3% s >300ns 3/28 1 2010 В 2;B-n? 

27Ңе —16487 30 2.9 т 0.2 9/2* 11 20Ta03 J 1982 В-=100 

2077] —21034 5 4.77 m 0.02 1/2*« — 1113Ва41 J 1908 В -100 * 

("Tp 19686 5 1348.18 0.16 1.33 s 0.11 11/27 1 1965 IT~100;B~ ? 

(pp --22452.0 14 STABLE >1.92у 1/2-ж 1113Bel6 Т 1927 16-221 50;о ? 

207рь" —20818.6 1.1 1633.356 0.004 806 ms 5 13/2* 1 1951 ІТ-100 

27рі —20054.6 2.4 31.22 у 047 9/2- 11 14001 T 1950 +=100 

27рі” —17953.0 2.4 2101.61 0.16 182 изб 21/2* 1 1967 ІТ-100 

27ро —17146 7 5.80 h 0.02 5/2-* 1 1947 B*+=100;@=0.021 2 ж 

207Ро" - 17077 7 68.557 0.014 205 ns 10 1/27 1 1963 ІТ-100 

207ро" —16031 7 1115.076 0.017 49 us4 13/2+ 1 1962 ІТ-100 

207рор —15763 7 1383.16 0.07 2.79 8 0.08 19/2- 1 1961 ІТ-100 

27At -13227 12 1.81 В 0.03 9/27» 1 1951 В *2:90;az:10 * 

27 дү! —11110 12 2117.3 0.6 108 пв2 25/2* 1 1981 ІТ-100 

207Rn — —8635 5 9.25 m 0.17 5/2-* 1 1954 В+=79 3;0=21 3 

Rpg” —7736 5 899.1 1.0 184.5 us 0.9 13/2* 1 1974 ІТ-100 

207+ —2849 18 14.8 s 0.1 9/2* 1 1964 а=95 2;B* ? * 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

207 а 3510 60 1.38 s 0.18 5/2 8 11 1967 az:86;B ^ ? * 

27Қа" 4071 10 560 60 Ар 57 ms8 13/2" 1196Le09 Т 1987 IT=85#;a=?;B* ? * 

207 Ac 11150 60 31 ms8 9/27 1198Es02 Т 1994 a~100 * 
¥207T] T : others 050h08-4.25(0.14) 10Ku02-4.70(0.19) for q=81+ (bare ion) жж 
x207 po 1: other 15Fi07=5/2 жж 
ж207 At J : 18Cu02=9/2 жж 
ж207 р Ј: other 17Wil1,14Ly01=9/2 ж 
*207 ра Т: ауегаве 95Uu01-1.1(40.9-0.3) 681.015=1.8(0.5) 67Уа22-1.3(0.2) ж 
ж207Ва" Т: average 96Le09=63(16) 87Не10-55(10) жж 
*?Ra” J: favored о decay to ?03Вп” (J=13/2+) жж 
ж207 Ас Т: average 98Е502=27(+11-6) 94Le05=22(+40-9) ж 
ж207 Ас J: favored a decay to 203 Fr (J=9/2-) ж 

208 pt —500# 400# 220# ms >300ns 0+ 13 12Ku26 I 2012 B^ Вп? 

208 Au —5910# 300# 20# s >300ns 67% 1110AD4 I 2010 В Вп? 

208Не —13270 30 135 5 10 or 10 20Са25 Т 1994 В -100 ж 

208Ңо” - 11930 40 1338 24 99 ns 14 (8*) 10 2009 ІТ-100 ж 

208T] -16750.1 1.9 3.053 m 0.004 5t 07 1909 В-=100 

2087" —14943.1 2.1 1807 1 1.3 ив01 (07) 20Ca25 TEJ 2020 ІТ--100 

208Ph —21748.5 14 STABLE >2.62у 0+ 0713Bel6 Т 1927 1$=52.4 70;0 ? 

?pp" —16853.3 1.1 4895.23 0.05 535 ns 35 10* 0717Br08 T 1998 ІТ-100 ж 

208Bi —18870.2 2.3 368 ky 4 STE 07 18Sc05 J 1953 В+=100 

208 Віт —17299.1 2.3 1571.1 0.4 2.58 ms 0.04 107 07 1961 ІТ-100 

2080 —17469.2 17 2.898 у 0.002 or 07 938а14 D 1947 оғ2100;8 * 20.0042 4 

208рот —15941.0 17 1528.22 0.04 373 пв8 gt 07 20BrA Т 1968 IT=100 * 

208 Ар —12470 9 1.63 h 0.03 6*x 07 1950 B *-99.45 6;0=0.55 6 * 

208 At" —]0194 9 2276.4 1.8 1.5 ив0.2 167 07 1991 ІТ-100 

208Rn —9655 10 24.35 m 0.14 0+ 07 1955 0-62 7;B+=38 7 

208 р" - 7827 10 1828.3 0.4 487 ns 12 8* 07 1979 ІТ-100 ж 

208Fr —2665 12 59.1 $ 0.3 Tt« 07 1964 о-89 3B ^ 2113 * 

(gp ——1839 12 826.3 0.5 432 ns 11 107 07 09Dr08 TJE 2009 ІТ-100 ж 

208 Ва 1728 9 1.110 s 0.045 0* 07 10Не25 TD 1967 0-87 3;В- ? * 

208Ra” 3875 9 2147.4 0.4 263 ns 17 (8+) 07 05Re02 T 1998 IT=100 * 

208Ac 10760 60 97 ms15 3+ 07 14Ү219 Т 1994 02:100; * ? * 

208 Ac" 11258 28 500 60 Ар 28 ms7 107 07 96Ik01 T 1994 a~100;IT ?;B* ? * 

?*Th 16690 30 2.4 ms12 0* 11 2010 0100 ж 
x208Hg T : average 20Са25-135(10) 17Са12-132(50); others (conflicting) жж 
ж208Ңо Т: 98Zh22=2460(+300-200) 94Zh02=2520(+1380-720) жж 
ж208Ңо" В: 1296.9(0.9) + x keV; x<83 keV ж 
*208рь" Т: average 17Br08=570(50) 89Ro04-500(50) ж 
*208 Ро" Т: average 20Br.A=377(9) 76На56-350(20) жж 
ж208 At J: 18Cu02=6 жж 
*20 л" Т: other 10Ka29=590(144) жж 
208 Fy J : other 13Vo10,15Vo05=7 жж 
*28 р” Т: from 09 108, т-622(16); others 10Ka29=233(18), not trusted жж 
Fr” — T: 06Me03-446(14), originally assigned to 209 Fr, see 09 04 жж 
Ra Т: others 68L015=1.8(0.5) 67Уа22-1.2(0.2) ж 
ж208рат Т: average 05Ве02=250(30) 99Со13=270(21) жж 
ж208 Ас T: average 14Уа19=93(+40-22) 961k01=83(+34-19) 94Le05=95(+24-16) жж 
3208 Ac J: favored a decay to 20*Ег (J=3+) жж 
*208 Ас" T: average 961k01=21(+28-8) 94Le05=25(+9-5) жж 
ж208 Ac” Ј: favored © decay to 29 Е (J=10-) жж 
Th T : symmetrized from 10He25=1.7(+1.7-0.6) жж 

20 Au —2230# 4008 1# s >300ns 3/2+# 1510AD4 I 2010 B- 5B-n? 

29Ңо —8610# 1504 63 s 11 9/2*8 15 17Са12 T 1998 В-=100;В-п? * 

2097] —13645 6 2.162 m 0.007 1/2% 15 1950 В-=100;В-п? 

2097" —12417 6 1228.1 2.0 146 пз 10 17/2* 15 17Am01 ETJ 2009 ІТ-100 ж 

??pp —17614.6 17 3.235 h 0.005 9/2* 1521Ta01] T 1940 В” =100 * 

298) —18258.6 1.4 20.1 Еу0.8 9/27ж 15 1924 15-100;%-100 ж 

20Po —16366.0 1.8 124 y 3 1/27* 15 1949 a=99.546 78" 20.454 7 ж 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

209рот —12100.6 1.8 4265.4 0.3 119 ns4 31/27 15 1974 ІТ-100 

209 др —12884 5 5.42 h 0.05 9/2-* 15171013 D 1951 В+=96.1 4;0=3.9 4 ж 
209 At" - 10455 5 2429.32 0.22 916 пз 10 29/2* 15 1975 IT-100 

20Rn — —8941 10 28.8 m 1.0 5/2-ж 15 87B029 J 1952 В+=83 20-172 ж 
209 вп" —7767 10 1174.01 0.13 13.4 us 1.3 13/2* 15 1985 ІТ-100 

209 в - 5304 10 3636.81 0.23 3.0 ив03 35/2* 15 1985 ІТ-100 

2098г 3782 12 50.5 s 07 9/27% 15 1964 0-89 3;В+=11 3 

209 рр" 878 12 4659.8 0.7 420 ns 18 45/2- 15 2006 IT-100 ж 
20 Ва 1858 6 4.71 s 0.08 5/27% 1508На12 Т 1967 аға100:8% ? 

Ram 2740 6 882.4 0.7 117 ив5 13/2* 1508Hal2 D 2008 a~90;B+~10 

209 Ac 8840 60 94 ms 10 9/2- 15 14Үа19 T 1968 a=100;B+ ? ж 
?*Th — 164004 1004 60# ms 5/2-# азр%? 

209TH” 16765 25 3704 100% 3.1 ms12 13/2" 15 10Не25 Т 1996 022100; * ? * 
*209 Не Т: others 98Zh19=35(+9-6) 98Zh22=35(+13-8),42(+24-11) and 36(+16-8) жж 
OT!" Т: other 09A129-95(11) жж 
ж209рь Т: average 21Та01=3.252(0.043) 13Su13=3.232(0.005) 72Ве44=3.253(0.014); ж 
Pb Т: others 40Kr08=2.75(0.05) 42Ma03=3.3(1.9) 41Еа04=3.32(0.03) ж 
ж209рь Т: 59Ро64-3.31(0.03) 71Ре03-3.31(0.03) ж 
*209 В J: others 17Bal2,18Sc05=9/2 жж 
*209ро J : other 13Se03,14Se07=1/2 жж 
ж209 At D : %о average 17L013=3.6(0.7) 68Gu.A-4.1(0.5) жж 
4209 At J : 18Cu02=9/2 жж 
*29Вп — D:other 171013 %В+=91(2) %0=9(2), likely due to Rn diffusion жж 
*209 5" Т: from 090104, т-606(26); жж 
ж209Ас — T:average 14Үа19-98(22) 00Не17=98(+59-27) 961k01=82(+18-13) ж 
Ac Т: 94Le05-91(421-14) 68Va04=100(50) ж 
*209 Ac J : favored © decay to ??Fm (J=9/2-) ж 
*20° Тр” Т: symmetrized from 10He25=2.5(+1.7-0.7), based on 4 events from 10Не25 жж 
*209 Тр" T: combined with 2 events from 96Ik01 ж 
*209 Тр" J: favored a decay to 20 Ва” (J=13/2+) жж 
210 Au 2680# 400# 10# s >300ns 6+# 1410404 I 2010 В Вп? 

210Hg —5300# 200# 64 $ 12 0* 1417Cal2 TD 1998 B~=100;B~ п=2.2 22 

210 Hg" —4640# 200# 663 2 2.1 из0.7 (37) 14 2013 ІТ-100 

?! Hg" —3890# 2004 1406 23 2 usl 8^s 1413Gol0 E 2013 IT-100 * 
MOT] 9247 12 1.30 m 0.03 5+# 14 1909 В-=100;В-п=0.009 6 ж 
210Тр" - 80508 2008 1200s 200% 1# m >3 us 9+, 10+ 18В:15 ID 2018 B? IT? * 
"Opp —14728.4 1.4 22.20 y 0.22 ot 14 1900 В-=100;4=1.9е-6 4 

ШОрр” —13533.8 1.4 1194.61 0.18 92 ns 10 6* 18Вг15 ETJ 2018 IT-100 

Орр! —13453.6 14 1274.8 0.3 201 ns 17 8* 14 1980 IT-100 

208) —14791.9 1.4 5.012 d 0.005 17* 14 1905 B~=100;a@=13.2e-5 10 

2101" —14520.6 1.4 271.31 0.11 3.04 Му0.06 9- 14 1953 a=100 

210ро —15953.1 1.1 138.376 d 0.002 0+ 14 1898 а-100 

210рот —14396.1 1.1 1556.97 0.03 98.9 пв2.5 8+ 14 1968 ІТ-100 

210Ро" —10895.5 14 5057.65 0.05 263 пв5 16* 14 1985 IT-100 

2040 —11972 8 81 h 04 (5)** 14 1949 В+=99.825 20;0=0.175 20 * 
210 qu" - 9422 8 2549.6 0.2 482 ns 6 (15)- 14 1970 ІТ-100 

210дт —7944 8 4027.7 0.2 5.66 us 0.07 (19)* 14 1975 ІТ-100 

210Rn — —9605 5 24 h 0.1 0+ 14 1952 а=96 1;B+ ? 

210Rn” —7900 30 1710 30 Ар 644 ns 40 8+ 14 05Ро10 JT 1979 IT=100 

2108р" —5750 30 3857 30 1.06 ps 0.05 177 14 05Ро10 JT 1979 IT=100 ж 
2108” - 3090 30 6514 30 1.04 us 0.07 23* 14 05Р010 JT 1986 IT-100 * 
2108р — —3344 13 3.18 m 0.06 6% 14 05Ки06 D 1964 а=71 4:87 ? 

205" 1073 13 4417.2 1.0 475 ns 6 (23)* 16Ма41 ETJ 2016 ІТ-100 * 
210 Ва 443 9 4.0 $ 0.1 0+ 1408Hal2 Т 1967 022100;87 ? ж 
20а" 2494 9 2050.9 0.7 2.29 us 0.03 8* 1404Re04 TJ 1998 IT=100 * 
210 Ас 8760 60 350 ms 40 T 1400Hel7 Т 1968 a~100;B+ ? * 
210Th 14060 19 16.0 ms3.6 0+ 14 1995 a=100;B+ ? 
ж210Но" Е: 1366 + x keV; x<80 from 136010 жж 
*210Т1| D : %В п symmetrized from 61St20=0.007(+7-4)% жж 
*?!10тү" — DI: direct В to 10+ in ?'?Pb in 18Br15; conf=ph1 1/2 ng9/2 жж 
x?I0At 7:18Си02-(5) ж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

x?IORn” Е: 2147.4(0.2) keV above the 8+ level at 1664.6(0.1) жж 
x10Rn? Е: 4803.7(0.4) keV above the 8+ level at 1664.6(0.1) жж 
*20 E: uncertainty estimated by evaluator жж 
*20Ва Т: others 071е14=2.5(+1.4-0.7) and 3.5(+4.8-1.3) 681.015=3.6(0.2) ж 
*20ва Т: 67Уа22-3.8(0.2) ж 
ж210Ва" Т: average 13Ba29=2.1(0.1) 06На17-2.28(0.08) 04Ве04=2.1(0.1) жж 
ж210Ва" Т: 04Не25-2.36(0.04); other 99Со13=2.24 ж 
ж210 Ас T : average 00Не17=335(+64-46) 68Уа04=350(50) жж 

211 На —390# 200# 26.4 $ 8.1 9/2%% 13 17Са12 TD 2010 В-=100;В- n=6.3 63 

217 — —6080 40 81 s 16 172: 1314Mo02 TJ 1998 В-=100;В- п=2.2 22 ж 

AIT —4840# 110# 1244 100% 580 ns 80 17/2*8 196010 ETJ 2019 ІТ-100 * 

?pp —10493.0 2.3 36.1628 m 0.0025 9/2*x 13 1710.1 T 1904 В” =100 * 

21р" —8774 23 1719 23 159 ns 28 (27/2*)  1305La01 JT 2005 ІТ-100 * 

?Bi —11859 5 2.14 m 0.02 9/27 x 13 18Ba03 J 1905 a~100;B~ 20.276 4 

211Вг" —10602 11 1257 10 1.4 us0.3 (25/27) ІЗ 1998 ІТ-100 

21ро -12432.5 1.3 516 ms3 9/2*x 15 1913 a=100 * 

2! po" —10970 5 1462 5 AD 252 s 06 (25/2*) 15 1954 a=99.984 4;IT=0.016 4 

211po" —10298 5 2135 5 243 ns 21 (31/22) 15 1998 IT~100;a@ ? 

2ПРоР —7561 6 4872 6 2.8 џ50.7 (43/2%) 15 1998 IT~100;@ 2 

21 Ас —11647.2 2.7 7.214 h 0.007 9/27 13 1940 €=58.20 8;0-41.80 8 * 

21 At" 6832.7 27 4814.5 0.5 4.23 из 0.07 (39/27) ІЗ 1971 ІТ-100 

?!Rn -8755 7 14.6 h 02 1/2-ж 13 1952 В+=72.6 17;0=27.4 17 ж 

21 Ви" —7152# 16# 1603# 148 596 ns 28 17/2- 13 81Ро08 EJT 1981 ІТ-100 ж 

21 Rp” 1508 218 89051 208 201 ns4 63/27 13 85Po06 EJT 1981 ІТ-100 ж 

21 —4140 12 310 т0.02 9/27« | 1305Ku06 D 1964 0-87 35B* 2133 * 

Mgm 1717 12 2423.16 0.24 146 ns 14 29/2* 13 86Ву01 ETJ 1986 ІТ-100 

a м 517 12 4657.3 0.4 124.5 ns 1.2 45/2- 13 16Ма41 T 1986 ІТ-100 ж 

2! Ва 832 5 126512 5/2-ж 13 197854 Т 1967 07:100;B * 2 * 

?!Ra" 2030 5 1198.1 0.8 9.5 us 0.3 13/2* 1313Ba29 T 2004 IT-100 * 

211 Ас 7140 50 213 ms25 9/2- 13 00Не!7 Т 1968 a~100;B+ ? * 

2M Th 13880 90 48 ms20 5/2 d 13 1995 a~100;B* ? * 

2 pa 22050 70 6 ms3 9/2- 1320Au04 TD 2006 a~100;B* ?;p ? ж 
CIT] T : average 17Cal2=77(18) 14M002,12Be28-88(446-29) ж 
жтт Б: 144 keV + x keV; х-1100%Қ 1008) keV by Nubase from interpretation in жж 
IIT" Е: 196010 and similarity with 209ТІ" жж 
“Ph Т: others 16Ai01=36.164(0.013) 15Ко09=36.165(0.037) ж 
ж21рь" Е: 1679.1 + x keV; x<80 keV estimated by Nubase жж 
ж21ро 1:135е03,145е07,15Е107-9/2 ж 
lat J : 18Cu02=9/2 жж 
ЖИ Ва 1: other 83Ah03=5/2 (same group) жж 
жр" Е: 1577.8 + х keV; х<50 keV from 81Po08 жж 
ЖШ Вт Е: from 8880#(14#) + у keV; у<50 keV from 85Ро06 жж 
ЖИ Fr J: other 14Ly01=9/2 жж 
ЖИ ри J; from 86Ву01 жж 
Ra Т: ауегаве 19Zh54=10(3) 07Le14=9(5) 681.015=12(2) 67Уа22-15(2) ж 
Ra D : %о estimated by Nubase жж 
АП Ба" Т: average 13Ba29=9.4(0.4) 06На17-9.7(0.6); other 04Не25-4.0(0.5) жж 
xl Ас T : average 00Не17-200(29) 68Va04=250(50) ж 
x2 Th Т : symmetrized from 95Uu01=37(+28-11); other 15Ya13220.8(4-37.9-8.2) (2 evts) жж 
ж21ра T : symmetrized from 20Au04=3.8(+4.6-1.4) жж 
x? pa J : favored © decay to 27 Ас (J=9/2-) жж 

22Ңо 3020# 300# 308 s >300ns 0+ 20 10А124 Г 2010 В Вп? 

QUT) —1550# 200# 31 $8 (5+) 20 17Са12 TD 1998 В-=100;В- п=1.8 18 * 

?Ppp — —7548.9 1.8 10.627 h 0.006 0% 2017Kol6 Т 1905 В--100 ж 

?Ppp" —6213.9 2:7 1335 2 6.0 и0.8 87% 2012ReB Е 1998 ІТ-100 ж 

?Pgi — —8117.9 1.9 60.55 m 0.06 17ж 20 89На.А D 1905 В =64.06 6;и=35.94 6; ж 

В” a~0.014 
?Pgi" 7870 30 250 30 MD 25.0 m 0.2 (87,9) 20 1978 о-67 1:8 -33 1;  о-301 
212Bi" —6639 30 1479 30 MD 7.0 m 0.3 (187) 2013Chl2 D 1978 B-=?;IT ? 


030001-150 


Chinese Physics C Vol. 45, No. 3 (2021) 030001 





Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 




















Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

?Ppo —10369.4 1.2 294.4 ns 0.8 0+ 20 17Ар03 Т 1906 а-100 ж 

?Ppo" 7446 5 2923 4 Ар 45.1 s 0.6 (18+) 20 1962 0:99.93 2; IT ? 

?DAL 8628.1 24 314 ms3 (17) 20 1954 шж=100;8* 2;В- ? 

212 AU —8405.2 2.4 222.9 09 AD 119 ms3 (9-) 20 1970 a~100;IT ? 

212A" —3856.7 2.8 4771.4 1.5 152 us 5 (25) 20 1998 ІТ-100 

22Rn — —8659 3 23.9 m 12 0+ 20 1950 а-100 

?PRa" —7019 3 1639.68 0.15 118 ns 14 6+ 20 1971 ІТ-100 

?PRa" —6965 3 1694.1 0.3 910 ns 30 8* 20 1971 ІТ-100 

228” - 2485 3 6174.2 0.3 102 ns4 22* 2009Dr12 J 1977 ІТ-100 

2126р -80 3 8579.2 0.4 154 ns 14 30* 2009Dr12 J 1977 IT=100 

2121 3516 9 20.0 m 0.6 5+* 20 1950 В+=57 2;0=43 2 

22 . 1965 9 1551.4 0.3 31.9 ив0.7 11+ 20 86By01 J 1977 IT=100 

Apm  —1024 9 2492.2 0.4 604 ns 28 157 20 86By01 J 1977 ІТ-100 

?PEp — 2339 9 5854.7 0.6 312 ns21 27- 20 86By01 J 1986 ІТ-100 

2284 5017 9 8533.4 14 23.6 us2.1 34+# 20 1990 IT-100 

?PRa — —199 10 13.0 s 02 0+ 20 1967 a=7;B* ? 

?PRa" 1759 10 1958.4 2.0 9.3 из0.9 8+ 20 1986 ІТ-100 

212Ra" 2414 10 2613.3 2.0 850 ns 130 117 20 13Ba29 T 1986 IT=100 

212 Ac 7300 22 895 ms28 7% 20 14Ү219 T 1968 аға100:8% ? ж 

22Th 12111 10 31.7 ms1.3 0* 20 1980 0:100; * ? 

?Ppa 21600 90 5.8 ms1.9 3*4 2020Au04 T 1997 а-100 ж 
т T : other 14Мо02,12Ве28=96(+42-38) ж 
x2UpPb T: average 17Ко06-10.622(0.007) 55То11=10.643 (0.012) ж 
ж22рь" Т: 126019-6.0(0.8) supersedes 12Re.B=5.0(0.3); other 98Pf02-5(1) жж 
ж2121 — J:17Bal2-1 ж 
*212ро T : average 17Ap03=293.9(1.0,stat)(0.6,syst) 13Be31=294.7(0.8,stat)(0.6syst) жж 
x? Ас Т: ауегаве 14Ya19-880(35) 00Не17-880(110) 68Va04=930(50); жж 
жЖ22Ас Т: other 19Zh23=1.6(+0.9-0.4) жж 
ж212 Ас 1:176118,16Ее11-(7); favored а decay to SFr (J=7+) жж 
ж212ра T : average 20Аи04=4.5(+2.7,-1.3) 14Үа10=5.1(+5.1-1.7), combining жж 
x2?pa Т: 14Уа10 and 97Mi03 жж 

213 не 8200# 300# 15# $ >300ns 9/2+# (110404 I 2010 В 2;B-n? 

2137] 1784 27 23.8 s 44 1/2+# 1217Са12 TD 2010 В-=100;8- п=7.6 34 * 

2137" — 24604 3004 680% 3004 4.1 us 0.5 196010 TDE2019 ІТ-100 ж 

здүн 3030# 100# 1250# 100# 0.6 из0.3 17/28 19Gol0 TDE2019 IT-100 * 

?Bpp — —3204 7 10.2 m 0.3 (9/2+) 07 1964 В-=100 

213Ph”" —1873 7 1331.0 1.7 260 ns 20 (21/2*) 20Do.A JTD 2020 IT-100 

?BBi — —5232 5 45.60 m 0.04 9/2-* | 0718Ba03 J 1947 В-=97.91 3;a=2.09 3 ж 

?Bgi" —3879 22 1353 21 > 168 $ 25/2-8 OSCh.A T 2008 В ?;1T? ж 

?Bpo —6654 3 3.705 ив0.001 9/2* 0720Ko06 T 1947 а-100 ж 

23At  —6580 5 125 ns 6 9/2- 07 1968 а-100 

213 дит —5222 24 1358 23 110 пв 17 25/2-# 07 1980 ІП-100 ж 

23А" —3582 27 2998 27 45 us4 49/2+# 0703LaZZ TEJ 2003 ІТ-100 ж 

23Rn — —5696 3 19.5 ms0.1 9/2 07 1967 а-100 ж 

ARo” —4014 10 1682 10 1.00 ив0.21 (25/2%) 07 1988 ІТ-100 ж 

213Rn" —3491 10 2205 10 1.36 us 0.07 (31/2) 07 1988 ІТ-100 ж 

213 рр 269 14 5965 14 164 пѕ 11 (55/2%) 07 1988 ІТ-100 ж 

2138г - 3554 5 34.14 s 0.06 9/2-% 0713208 T 1964 а-99.44 5;B+=0.56 5 * 

?BEP" —1964 5 1590.41 0.18 505 ns 14 21/27 07 1971 ІТ-100 

23” — —1016 5 2531.62 0.23 238 ns 6 29/2+ 07 1971 ІТ-100 

ARP 4541 5 8094.8 0.7 3.1 ив02 (65/2) 07 1989 ІТ-100 

213Ва 346 10 2.73 m 0.05 1/27% 07171013 D 1955 0-87 2;:B^ 2132 

ARa” 2114 11 1768 4 АР 2.20 ms0.05 (17/27) 07 06Ки26 TD 1976 IT~99;0=0.6 4 

213 Ас 6141 12 738 ms16 9/2* 07 1968 аға100:8% ? * 

23Th 12120 9 144 ms21 5/2- 07 1968 a=100;B+ ? ж 

?1зТһ" 13300 9 1180.0 1.4 1.4 ив0.4 (13/2)* 07Kh22 TDJ 2007 ІТ-100 ж 

213ThP 123808 50# 260# 504 

?Bpa 19650 60 74 ms2.4 9/2- 0720Au04 TD 1995 а-100 ж 
CBT] Т: others 14Мо02,12Ве28=46(+55-26) 10Ch19=101(+484-46) ж 
DBT" E:380 keV + x; х=300#(300#) keV by Nubase жж 
BT!" Е: 698 keV + x; x=550#(100#) keV Бу Nubase from interpretation in ж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

ӘІЗТР E: 190010 and similarity with °° TI” жж 
ж213В1 Т: average 21Та01-45.60(0.09) 13Ма13=45.62(0.06) 73Ро16=45.59(0.06) жж 
x2DBi" Б: from 12СҺ19 жж 
*?!З3Ро Т: average 20Ko06=3.709(12) 18A132=3.705(1) 13Su13=3.708(8); other ж 
xpo Т: 185а45=3.5(0.5) ж 
x2D AU Е: 1318.1(0.6) + x keV; 20<x<100 keV from 80Sj01 ж 
x2DAU В: 1615(2) + у keV above 213 At"; y~50 keV іп 03LaZZ жж 
x?PRn Т: оћег 19М108-16(1) ж 
x2DRn J : other 83Ah03=1/2, inconsistent with the excited structures жж 
*23Вп”" Е: 1664.0(1.0) + x keV; x<35 keV from 885110 ж 
x2PDRmn" В: 522.7 keV above ?'3Вп” {тот 885110 жж 
x2DRn? Е: 4265 + у keV above 213Бп”; y<35 keV from 885110 жж 
x2DE Т: others: 16Pr08=33.2(2.0) and 28.4(3.5) 19Mi08=20(+48-8) жж 
Br D : %B* other 17L013=0.25(0.15), discrepant likely due to Rn diffusion жж 
*213 Ас 1:176118,16Ее11-(9/2); favored о decay to 209 Ег (J=9/2-) ж 
ж2ІЗТЫ Т: favored о decay to 2 Ва (J=5/2-) жж 
x2PTh" Б; from 381(1) keV and 799(1) keV gammas in cascade; uncertainties жж 
x2PTh" E: in gamma-ray energies were estimated Бу Nubase жж 
ж213ра T : average 20Аи04=4.9(+5.9-1.8) 9SNi05=5.3(+4.0-1.6) жж 
*213ра J : favored о decay to 29 Ас (J=9/2-) ж 

24Ңв — 117708 4004 8# s >300ns 0+ 1110AD4 I 2010 B- Вп? 

2147] 6470# 200# 11.0 s 2.4 5+# 1117Cal2 TD 2010 В--100;8-п-34 12 

24рр —183.0 2.0 27.06 m 0.07 or 15 1904 В -100 

pp" 1237 20 1420 20 6.2 из 0.3 8^s 15 2012 IT-100 * 

248) — —1201 11 19.9 m 0.4 17 09 89На.А D 1904 В-=99.979 1;%=0.021 1; 

В” a~0.003 

24ВР —660 30 539 30 >93 $ 8# 08Ch.A ТЕ 2008 Bt ?;1Т? 

24ро 4470.0 1.4 163.47 us 0.03 ot 09 16A128 T 1912 a=100 

24At 3379 4 558 пѕ 10 17 09 1949 a=100 

24A - 3221 8 59 9 Ар 265 ns 30 09 1982 a~100;IT ? 

2448-3147 5 232 5 Ар 760 пз 15 9- 09 1982 а=1001Т? 

?^Rg 4320 9 259 ns 3 0+ 09 19Ра45 T 1970 a=100 

gg" 275 9 4595.4 1.8 245 ns 30 (22+) 09 1983 IT=100 

214 г —958 9 5.51 ms0.13 (17) 09 19М106 Т 1967 a=100 ж 

214 рт —837 8 121 5 Ар 3.35 ms 0.05 (8—) 09 1962 a=100 

214 үн —320 10 638 5 103 ns 4 (11*) 09 1993 IT=100 ж 

214FrP 5620# 1004 65778 100% 108 пв7 (33+) 09 1994 ІТ-100 ж 

24Ва 93 5 2.437 5 0.016 0+ 09 15Kh09 Т 1967 a=99.941 4;В+=0.059 4 ж 

24Ва" — 1913 1819.7 1.8 118 ns 7 6t 09 2004 ІТ-100 

24Ват 1958 5 1865.2 1.8 67.3 из 1.5 gt 09 1971 IT=99.91 7;и=0.09 7 

214RaP 2776 5 2683.2 1.8 295 ns7 117 09 1979 IT=100 

?HRas 3571 5 3478.4 1.8 279 ns4 14+ 09 1979 ІТ-100 

24 Ва’ 4240 5 4146.8 1.8 225 ns 4 177 09 1979 ІТ-100 

214 Вах 6670 5 6577.0 1.8 128 ns4 (257) 09 1992 ІТ-100 

214 Ас 6433 14 8.2 $ 02 5*x 09 1968 о-93 48 ^ 274 * 

214Th 10695 11 87 ms10 0* 09 1968 a~100;B* ? 

214TH” 12876 11 2181.0 2:7 1.24 из 0.12 8s 09 2007 ІТ-100 

24ра 19460 80 17 053 TU 0995Ni05 D 1995 a~100 
ж24рЬ" Е: 1365 + х keV; х=20-90 keV from 126019 жж 
*24Ро Т: average 16А128=163.47(0.03) 13Be31=163.6(0.3) 12Su11=164.2(0.6) ж 
А2 ЕП T : from 19Pa45; other 70Уа13-270(20) жж 
x?l4Fr T : average 19М108-6.0(0.2) 15Kh09=5.9(0.4) 051417=4.6(0.7) ж 
ж214Ег Т: 68Т010-5.0(0.2) 68Уа18-5.5(0.5) ж 
x?l4Fr J: 16Еа11=(1) ж 
xp Е: 516.6(6) keV above 2!4Fr” жж 
*24 р ЕБ: 6477 + y keV; y=100#(100#) keV estimated Бу Nubase жж 
*24Ва Т: average 15Kh09=2.36(0.06) 12No08=2.435(0.020) 73Be33=2.46(0.03) ж 
жЖ24Ас Ј: 176г18,16Ее11=5 жж 
XM Ac Рр: В+ from 68Va04«14 % жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

25Не — 171104 4008 6008 ms >300ns 9/2+# | 1310AD4 I 2010 В- Вп? 

25 — 100304 3008 97 s 3.8 1/278 13 17Са12 TD 2010 В-=100;В- п=4.6 46 

215рь 4340 50 142 s 11 9/2*8  1317Cal2 T 1998 В--100 ж 
2151 1629 6 7.62 m 0.13 (9/27) | 1314Mo02 Т 1953 В-=100 * 
25 2996# 21% 13674 208 36.9 s 0.6 (25/27) 13 2001 IT=76.9 5;В- 223.15 * 
?Bpo 541.8 24 1.781 1050.005 9/27 13 1911 @=100;В-=2.3е-42 

215 At — —1257 7 37 us3 9/27 13 185а45 Т 1944 а-100 * 
215Rn — —1169 6 2.30 us 0.10 9/27 13 1952 a=100 ж 
215 Ry 318 7 90 ns4 9/2- 13 19Mi08 T 1970 а-100 ж 
215Ва 2532 7 1.669 ms 0.009 9/2*8 1318011 T 1967 a=100 * 
?ÓRa" 4410 2, 1877.8 0.3 7.31 us 0.13 (25/2*) 13 04Не25 Т 1983 ІТ-100 ж 
215Ra" 4779 7 2246.9 0.4 1.39 us 0.07 (29/2-) 13 1998 ІТ-100 

215Ва’ 6340# 50# 3807# 50# 555 ns 10 (43/27) 13 1987 ІТ-100 ж 
215 Ас 6031 12 171 ms 10 9/27« 13 175018 TD 1968 0122100; * 20.09 2 * 
215 Аст 7827 12 1796.0 0.9 185 ns 30 (21/27) 13 1983 IT-100 

215 Ас” — 85204 50% 24888 504 335 ns 10 (29/2%) 13 1983 ІТ-100 ж 
215Th 10921 6 1.35 s 0.14 (1/27) | 1319Zh54 Т 1968 а-100 ж 
215Th” 123908 508 1471 508 770 ns 60 9/2*8 13 2005 IT-100 * 
215ра 17800 80 14 ms2 9/27 13 1979 a=100 * 
250 24890 100 1.4 ms0.9 5/2 8 | 1515Yal3 T 2015 a=?;B* ? * 
x?2Dpb — T:average 17Са12-98.4(30.8) 13De20=147(12) 14Мо02-160(40); жж 
x?Dpb Т: other 96Ry.B=36(1) жж 
*2!15В1 T : average 14М002=7.6(0.2) 90Ru02-7.7(0.2) 89Ви09=7.5(0.4) 65Nu03=7.4(0.6) ж 
*25В Е: 1347.5(0.2) + x keV; x=20#(20#) keV estimated by Nubase жж 
15 At Т: other 51Mel0-100(20) ж 
«25 Ы T : other 185а45-2.5(0.3) жж 
x15 Br T : average 19М108-101(15) 84De16=86(5) 845с25-104(16) 74N002-120(20) ж 
*215Ва Т: ауегаве 180111=1.64(0.08) 18Br13=1.66(0.07) 15Kh09=1.70(0.06) ж 
*2бВа Т: 051417-1.64(0.04) 00Не17-1.67(0.01); other 20Su02=1.51(+0.40-0.26) ж 
x2DRa" Т: average 04He25=7.6(0.2) 985124-6.9(0.3) 88Еи10=7.2(0.2) жж 
x2DRa? Е: 3756.6(0.4) + x keV; x=50#(50#) keV estimated by Nubase жж 
*?!5Ас Т: other 175018=193(+97-49) ж 
ж Ас  1:176118,16Ее11-9/2 ж 
ж215Ас" В: 2438 + x keV; x=50#(50#) from Ensdf’2001 жж 
ЭТА T:average 19Zh54=1.5(2) 68Уа18-1.2(2); other 07Le14=0.63(+1.26-0.21) ж 
*215Тһ" Б: 1421.3(0.3) + x keV; x=50#(50#) keV estimated by Nubase жж 
ж215ра J: favored a decay to ?!! Ac (1-9/2-) ж 
ж251) T : symmetrized from 15Уа13=0.73(+1.33-0.29) ms жж 
26Ңв 209208 400% 2% s >300ns 0+ 11 10404 I 2010 В 2;B-n? 

2167] 148708 300% 5.9 $ 33 5*8 1117Cal2 TD 2010 В-=100;В-п<11.5 

216рь 7510# 200# 1.66 m 0.20 0+ 1517Cal2 TD 2010 В-=100 

?6pp» 90208 200# 1514 20 400 пз 40 8*4 15 126019 EJT 2012 ІТ-100 ж 
216В{ 5874 11 * 2.21 т 0.04 (67,77) 07 14М002 Т 1989 В--100 ж 
216 5898 15 24 19 MD* 6.6 m 2.1 37% 07 1989 В-=100 

216ро 1782.3 1.8 144.0 т 0.6 or 07 17№22 Т 1910 @=100;2В- ? * 
216 At 2257 4 300 ив30 17 07 1948 a~100;B~ 2;= ? 

216д 2417 10 161 11 AD 100% из 97% 07 1971 a=100 

210Rn 253 6 29 us4 0+ 07 185а45 Т 1949 а-100 ж 
216 г 2971 4 700 ns 20 (17) 07 1970 a=100;B* ? 

216рүт 3190 6 219 6 AD 850 ns 30 (97) 07Ku30 TJD 2007 a~100;B+ ? 

264 3291 8 172 ns7 0+ 07 19Ра45 Т 1972 0=100;=<1е-8 ж 
216 Ac 8150 9 440 us 16 (17) 07 1967 а-100;87 ? 

216 Ас" 8188 10 38 5 AD 441 us 7 (97) 07 1966 а-100:8% ? 

?6Ac" — 85704 100% 422% 100% ~ 300 ns 07 2006 IT=100 * 
216Th 10299 11 26.28 1150.16 0+ 07 19254 Т 1968 a=100;B+ ? ж 
216TH” 12340 12 2041 8 AD 135.4 us2.9 8* 07 197һ54 T 1983 IT-97.2 9;0=2.8 9 ж 
216TH" 12947 4 2648 8 580 ns 26 (117) 0701Ha46 JT 1983 IT-100 * 
216TH? 13981 14 3682 8 740 ns 70 (14+) | 0705Ku31 TE 2001 ІТ-100 * 
216pa 17824 25 105 ms 12 5*8 07 197523 T 1972 a=100;B+ ? * 
2160 23066 28 6.9 ms2.9 0+ 15 15Ma37 Т 2015 а-100 ж 
260" 25320 30 2250 40 AD 1.4 ms0.9 8^4 1515Ma37 T 2015 а-100 ж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
ж216рь" Е: 1459 + x keV; x=20-90 keV from 126019 жж 
*216В1 Т: average 14Мо02=2.21(25) 00Ku06-2.25(0.05) 96Ry.B=2.17(0.05); жж 
*216В1 T: other 90Ru02-3.6(0.4) жж 
ж216ро Т: others 19М118=145(11) 18Ba44=136(6) 03Da24=144(8) 630105=145(2) ж 
*216Вп T : other 61Ru06=45(5) жж 
*216Ва Т: average 19Ра45-161(11) 175018=167(53) 73No09=182(10) ж 
ж216Ас! В: 322 + х keV, x=100#(100#) keV by Nubase жж 
*216Тһ Т: average 19Zh54=26.3(0.5) 05Ku31=26.0(0.2) 01На46-25.4(0.8) жж 
жШӨТА Т: 00Не17-27.0(0.3) 68Уа18-28(2); others 14Үа19=29(+13-7) ж 
жЖШӨТА Т: 051417=30(9) 00Не17-30(3) ж 
ж216Тһ" Т: average 19Zh54=126(14) 05Ku31=135(4) 01На46-128(8) 00Не17-140(5) ж 
*?16Th” J: favored a decay to ?^Rn" (J=8+) жж 
ж216тр" — E:05Ku31-606.8(0.1) keV above 7!©Th” ж 
x?ÓTh" — T:average 05Ku31=570(30) 01На46-615(55) жж 
ж216тр” — E:05Ku31-1641.4(0.7) keV above 7!°Th” ж 
ж216ра Т: ауегаве 19Zh23=92(+50-24) 96An21=105(12); others 98Ik01—150(70-40), жж 
* бра Т: 140(50-30) 795с09-170(100-40) 715014=200(40) ж 
#2160 T : average 15Ma37=4.72(+4.72-1.57) 15De22=3.8(+8.8-3.2) ж 
#216 т T : symmetrized from 15Ма37=0.74(+1.34-0.29) жж 

2177] 18660# 400# 2# s >300ns 1/2+# 18 10A124 I 2010 В 2;B-n? 

27РЬ — 122608 3008 19.9 s 5.3 9/2+# 18 17Са12 TD 2010 В-=100 

217Bi 8730 18 98.5 $ 13 9/2-# 18 1998 В-=100 

?UBi" 10221 27 1491 20 3.0 ps 0.2 25/2-# 18 2012 IT=100 * 

27ро 5883 7 1.53 s 0.05 (9/2*)« 18041428 TJ 1956 а-97.5 14) “-2.5 14 ж 

217 At 4395 5 32.6 плз 0.3 9/2-* 1819Ba22 J 1947 о=99.992 2; - 20.008 2 * 

217 3659 4 593 us38 9/27 18 185а45 Т 1949 а-100 ж 

217 Rr 4315 7 22 us5 9/2- 18 1968 а-100 

217Ва 5890 7 1.95 из 0.12 (9/2+) 1819М108 Т 1970 a=100 ж 

2U Ас 8702 11 69 ns4 9/2- 18 1972 a~100;B+ ? ж 

217 Ас" 10715 18 2012 20 740 ns 40 29/2* 18 85ре14 DJT 1973 IT-95.49 18 10;0=4.51 18 

?UTh 12206 11 248 us4 9/2+# 18 192Һһ54 Т 1968 а-100 * 

27Ть" 12879 11 673.3 0.1 141 ns 50 (15/2) 18 1989 ІТ-100 

?UTh" 14510 30 2307 32 71 из 14 (25/2*) 05Ku31 ETJ 2002 IT-100 * 

?Upa 17055 12 3.8 ms0.2 9/2- 18 1968 а=100;В- ? * 

?Upam 18915 13 1860 7 AD 1.08 ms 0.03 (23/27) 18 1979 a=73 AIT ? 

270 229708 80# 850 us710 1/2-* 18 051е42 Т 2000 0:100; - 2 * 
x2Bgi" Е: 1436 + x keV; х-20-90 keV from 126019 жж 
x2 po T : average 03Ku25=1.53(0.03) 96Ry.B=1.47(0.05); other 04Li28=1.6(0.2) жж 
x?po Ј: 158107=(9/2,11/2) жж 
"Ро  р:%В- from 77Уу02<5 ж 
x2 At D : %B~ average 97Ch53=0.0067(24)% 69Le.A=0.012(4)% жж 
x2URn Т : average 185а45-670(60) 61Ru06=540(50) жж 
x2URa — T:average 19Mi08=2.5(0.2) 19Ya04=1.4(+0.4-0.3) 90An19=1.7(0.3) ж 
*2Пва Т: 70Val3-1.6(0.2) 707007=4(2) ж 
x?Ac Т: others 19М108-150(--370-60) 82GoZU=75(3) 733009=111(7) ж 
*?!7Тһ Т: average 197154-249(11) 15Kh09—259(12) 05Ku31=257(2) 02He29=237(2) ж 
x?Th Т: 00Не17-248(3) 003102=261(+22-18) 73Ha32=252(7); Birge ratio=2.95; ж 
ПИТЬ Т: other 051417=310(70) ж 
ЖАТТЫ!  T:symmetrized from 05Ku31=67(+17-11); other 02Ми.А=20(5) жж 
x2'Th"  E:22519 + х keV; x<110 keV іп 05Ku31, due to the observed weak Kx rays жж 
*2 pa J : favored © decay to 213 Ас (J=9/2-) жж 
ж2170 T : symetrized from 05Le42=0.19(+1.13-0.10) ms; other 00Маб5=15.6(+21.3-5.7) жж 

218T] — 237104 4008 1# s 6+# В- Вп? 

218Ph — 156304 3008 14.8 8 6.8 0+ 19 17Cal2 TD 2009 В--100 

288І 13216 27 33 s1 8^4 1904Del6 JT 1998 В--100 ж 

218Po 8356.7 2.0 3.097 m 0.012 0+ 19 1904 а=99.980 2;В-=0.0202 

218 At 8100 12 1.28 8 0.06 (2-,37)% 19 19Ва22 J 1943 ©2100; В- ? 

21 Вп 5217.4 2.3 33.75 п 0.15 0+ 19 1948 а-100 

218 г 7059 4 1.4 плз 0.5 17 19 82Ем01 T 1949 a=100 * 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
ASR 7147 5 87 4 Ар 21.9 ms0.5 (87) 19 99Sh03 J 1982 a@~100;IT ? 
218Ra 6646 0 25.91 us0.14 0+ 19 1970 а-100 
218Ac 10850 60 ж 1.00 us 0.04 (17) 1919Ya04 T 1970 а-100 
218 Аст 10900 90 50 70 ж > 1008 ns 8^8 IT о 5872 
218 Ас” — 114604 1104 607% 864 103 ns 11 (11*) 19 1994 IT-100 
218Th — 12367 1 122 пв5 0+ 19 1973 а-100 
28рА 18650 8 108 ив5 8^4 19 20Zh01 TDJ 1979 а-100 
218рат 18731 20 81 19 Ар 150 us50 17$ 19 20Zh01 TDJ 1979 a=100 
2180 21895 4 354 us91 0+ 19 18Уа01 T 1992 a=100 
218 0т 24004 8 2109 17 Ар 408 ив125 8% 1918Үа01 Т 2005 02100; IT=? 
*218 1 T : others 17Са12=38.5(21.6) 14Мо02=33(6) 
ж218 г T : symmetrized from 82Ew01=1.3(+0.5-0.4) 
ж28 Ас Т: average 19Ya04=1.04(0.12) 15Kh09=0.96(0.05) 89М117=1.06(0.09) 
ж28 Ас Т: 835с23=1.12(0.11) 17Sul8=0.98(0.12). others 19Mi08=1.5(0.1),1.8(0.1) 
ж218Ас! В: 507.0(0.3) + x keV above 7!8 Ac”; x=50#(50#) keV by Nubase 
*218ра T : average 20Zh01=107(5) 00Не17=113(10), supersedes 96An21=110(20) 
*218 Ра" — T:symmetrized from 20Zh01=135(+62-32) 
*218 Т: average 18Уа01=131(+179-48) 05Le42=510(+170-100) 
ж218 т T : average 18Уа01=134(+244-53) 05Le42=560(+260-140); other (not used) 
x28U" Т; 15Ма37-280(:-1300-120) 





219Ph — 206204 400% 3% s >300ns 11/2+# 1110404 I 2009 p-? 

219Bi — 163208 2008 87 829 9/2-# | 1217Cal2 Т 2009 В-=100;В-һ ? 
219Po 12681 16 10.3 m 1.0 9/2+# 15 158107 Т 1998 В =71.8 20;0:=28.2 20 
29At 10396 3 56 83 (9/2-)*  1619Ba22 J 1953 а-93.6 10;В- 26.4 10 
219 Вп 8829.3 2.1 3.96 $ 0.01 5/29% 0 1903 а-100 

219 г 8617 7 22.5 ms1.7 9/2-* 01185445 T 1948 а-100 

2 Ва 9394 7 9 ms2 (7/2) 01 18$а45 TID 1952 а-100 

219 Ва" 9411 7 16.7 0.8 10 ms3 (11/2)  0118Sa45 TJD 2018 a~100; IT ? 

? Ac 11570 50 9.4 us 1.0 9/2- 01 19Mi08 Т 1970 a=100;B* 2 

219Th 14460 60 1.023 us 0.018 9/2*8 12 19Үа04 Т 1973 a=100;B* 2 

29ра 18580 70 56 ns9 9/2- 01175418 Тр 2005 @=100;В + 2 

280 23296 13 60 us7 9/2+# 01 1927Һһ54 T 1993 а-100;87 ? 

219Np 29440 90 570 из 450 9/2-# 1618Үа01 Т 2015 а-100 





2191 T: other 12Be28t=22(7) 

?9po Т: from 15Fi07=620(59) s 

:19Ва22-(9/2) 

: Фа from 152107 

: average 185а45-28(3) 51Ме10-20(2) 

: 15De28,20Ba29-9/2 

: from 18Sa45=8(2) and 10(3) for Е(0)=7.98 MeV апа 7.66 MeV 

: from 18S245 for Е(а)-7.68 MeV 

: average 19М108=7.6(+2.1-1.4) 89М117-11.8(1.5) 70Во13=7(2) 

: average 19Ya04=1.03(0.03) 18Br13=0.94(0.08) 17Su18=1.09(0.08) 
15Kh09=0.97(0.04) 73Ha32=1.05(0.03); others 20Su02=0.94(+0.21-0.15) 
19Zh54=1.24(0.68-0.32) 

: average 17Su18=60(+28-15) 87Fa.A=53(10) 

: others 93An07=42(+34-13) 05Le42=80(+100-30) 

: symmetrized from 18Ya01=150(+720-70) 


© 
> 
о 
эээ азено- 


20ph — 241308 400# 1# s >300ns 0* 10AD4 I 2010 В? 

201 — 209608  — 3004 9.5 s 5.7 1^4 17Cal2 TD 2010 В-=100;8-а? 
220Po 15263 18 108 s »300ns 0* 98Pf02 I 1998 В? 

20At 14376 14 3.71 m 0.04 3^8 1989 — B-=92 2;0=82 
20Rn 106120 1.8 55.6 s 0.1 0% 1900 а0=100:28- ? 
TOEp 11482 4 274 s 03 1+* 1948 @=100:В-=0.35 5 


на ка ва ee eee ee 





20Ra — 10272 8 18.1 ms 1.2 0% 185245 T 1949 а-100 
204с 13744 6 26.36 ms0.19 (37) 975809 1 1970 а-100:07 ? 
220Т — 14690 14 10.2 us 0.3 0* 19Pa45 T 1973 о=100;є? 
20ра — 20278 15 * 0.85 Ls 0.06 174 20Ma27 T 2005 а-100:0% ? 
20рат 20304 22 26 23 AD* 410 ns 180 18Hul3 ET 2018 а-100 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

220Pa" 20570 50 290 50 Ар 260 пз 210 18Ни13 ЕТ 2018 а-100 ж 

2201) 230104 1004 60# ns 0+ apt? 

220Np 30480 30 29 ns 11 17# 19Zh23 TD 2019 a=100 ж 
*220Вп Т: other 18Ва44-58(4) жж 
220 г J: other 14Ly01=1 жж 
ж20Ва Т: average 185а45-19(3) 00Не17-18(2) 90Ап19-17(2) 61Ru06=23(5) жж 
*220 Ас Т: ауегаве 90An19=26.4(0.2) 70Bo13=26.1(0.5) жж 
xPOTh Т: average 19Pa45=10.4(0.4) 73Ha32=9.7(0.6) жж 
ж20ра Т: average 20Ma27=0.73(0.11) 19Үа04-0.91(0.10) 17Ни08=0.90(0.13); жж 
ж20ра Т: others 19Zh54-0.98(40.40-0.22) 87Ға.А-0.780(0.16) ж 
ж20ра" T : symmetrized from 18Ни13=308(+250-95) жж 
ж20ра" T:symmetrized from 18Hu13=69(+330-30) ж 
xPONp — T:symmetrized 19Zh23=25(+14-7) жж 

?!gi — 242004 3004 2# s >300ns 9/274 11 104124 I 2009 В 2;В-п? 

21ро 19774 20 2.2 m 0.7 9/2*8 13 2010 В--100 ж 

T!At 16783 14 2.3 ш 0.2 3/% 07 1989 В--100 

2IRn 14471 6 25.7 т 0.5 7/2** 079714223 T 1956 В--78 1;a=22 1 * 

Pl 13277 5 4.801 m 0.005 5/27% 07 135013 T 1947 0122100; B - =0.0048 15; * 

14C-8.8e-11 11 

2IRa — 12964 5 25 s 4 5/2*« | 0718Sa45 T 1949 а=100;14С=1.2е-10 9 ж 

21Ас 14530 60 52 ms2 9/2-# 07 1968 a=100 

2ITh 16940 8 1.75 ms 0.02 7/2** 07 141010 T 1970 a=100 * 

21ра 20370 60 5.9 us1.7 9/2- 07 1983 а-100 ж 

21) 24520 70 660 ns 140 9/2+# 15 2015 a=100;B+ ? 

?!Np 299108 200% 30# ns 9/2-# a? 

21рц 359308 300# 100# us 9/2+# а SF? 
x? po Т: symmetrized from 10Ch19=112(+58-28) s жж 
*221 Еп J : other 83Ah03=5/2 жж 
#721 By D : %B~ from 97Ch53; %!4C from 94Bo28 жж 
4221 Fr Т: average 13Su13=4.806(0.006) 10Wa42=4.768(0.017) 07Je07=4.79(0.02) ж 
+71 Rr J: other 14Ly01,15De28=5/2 жж 
ж21Ва T : average 18$а45=16(2) 58То25=28(2) 51Ме10-30(2); Birge ratio=3.79 жж 
x2 Ra D : %'4C from 94Bo28 ж 
xPITh Т: average 14L010=1.78(0.03) 01Ко07-1.73(0.03) 70То07=1.68(0.06); others ж 
xPITh Т: 19Mi08=1.0(0.2) 19Ya04=2.28(+0.70-0.43) 051417=2.3(0.4) ж 
xP'Th Т: 00Hel722.0(40.3-0.2) ж 
ж21ра Т: other 19Mi08=3.5(+8.5-1.4) ж 

?2gi 28950# 3004 34 s >300ns 17s 10AD4 I 2009 В- 2;В-п? 

222Po 22490 40 9.1 ш 7.2 0+ 1 2010 В-=100 * 

??At 20953 16 54 s 10 1 1989 В--100 

?2Rn 16372.0 1.9 3.8215 d 0.0002 0* 1115Be07 T 1899 a=100 * 

2225г 16378 7 14.2 m 0.3 27 1 1975 В -100 

??Ra 14320 33.6 в 04 0+ 11 12Ро13 T 1948 0=100;14С=3.0е-8 10 ж 

22Ас 16622 5 ж 5.0 5 0.5 17 1 1949 0-99 1;8*=1 1 

222Ас" 16700 21 78 21 AD* 1.05 m 0.05 5*8 11 72Е803 DTJ 1972 198.6 4; * z:1.4 АТ ? * 

22Th 17203 10 2.24 плз 0.03 0+ 1 1970 ©=100;= ? 

22ра 22060 90 3.8 ms0.2 1-# 11 19Mi08 Т 1970 а-100 ж 

m 24210 50 4.7 us0.7 0+ 15 1983 а-100;8% ? 

??Np 31270 40 480 ns 190 17$ 20Ma27 TD 2020 a=100 * 

222Pu — 350604 3004 108 us 0+ а ?;8Е ? 
*222ро T : symmetrized from 10Ch19=145(+694-66) s жж 
*222Вп T : rounded from 15Be07-3.82146(16stat,4syst)23.82146(0.00016) жж 
x? Ra T : others (not used) 95Ко54-36.17(0.10) 82Во04-43(4) жж 
x? Ac". р: %B+ from 0.7 < 72Es03 < 2 жж 
ж222ра Т : average 19М108-4.5(0.3) 95№.А=3.3(0.3) 795с09=2.9(+0.6-0.4); other жж 
ж222ра Т: 70Bo13=5.7(0.5) conflicting (not used) жж 
ж22Мр — T:symmetrized from 20Ма27=380(+260-110) жж 
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225Rn 1: other 83Ah03=1/2 

25ра J: other 18Ly01=1/2 

25Ва Т: ауегаве 87Mil0=15.02(0.56) 50На52=14.8(0.2) 

225 Ас T : average 20Ко06=9.9179(0.0030) 12Ро14=9.920(0.003) 


030001-157 





Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

?3Bi 322408 400% 1# s >300ns 9/274 11 104124 I 2009 В- 2;B-n? 

?3po — 270804 2008 6# s >300ns — 11/278  1110AD4 I 2010 p? 

23At 23428 14 50 s 7 3/274 0 1989 В 2100;а ? 

23Rn 20390 8 24.3 m 0.4 7/235» 0 1964 B-=100;a ? * 

2232 183823 1.9 22.00 m 0.07 3/2-* 0 1939 В 22100;0=0.006 

25Қа 172332 24 11.4352 4 0.0010 3/29%% | 00115Ko06 T 1905 0=100;14С=8.9е-8 4 * 

223 Ас 17825 7 2.10 m 0.05 (5/7) 0 1948 ох99;є 2 

223Th 19385 8 600 ms20 (5/2: 0 1952 а-100 

223Pa 22340 80 5.3 ms0.3 9/2- 01 19М108 Т 1970 а-100:8% ? ж 

230 26050 60 65 us12 7/2+# 0120502 Т 1991 а-100:8% ? ж 

23Np 30660 80 2.5 us 0.8 (9/2-) 175018 TJD 2017 а-100 ж 

25р 361208 3001 108 us 9/2*8 а 2;SF? 

?3Am 427008 3008 10 ms9 9/2-# 15De22 TI 2015 022100; * ? * 

223 вп 1: other 83Ah03=3/2 жж 

23Ва Т: ауегаве 15Ко06=11.4362(0.0050) 15Ве13-11.447(0.006) 15Ве13-11.445(0.013) ж 

23Ва Т: 15Co02-11.4358(0.0028) 65К105=11.4346(0.0011) ж 

223Ra J: other 18Ly01=3/2 жж 

?3pa Т; average 19М108=7(1) 99Но28-4.9(0.4) 95Ni.A-5.0(1.0) 70Во13=6.5(1.0) ж 

223Pa J : favored a decay to 219 Ac (J=9/2-) ж 

223] Т : symmetrized from 20Su02=62(+14-10); other 91Ап10=18(+10-5) ж 

223Np — T:symmetrized from 17Su18=2.15(+1.00-0.52) жж 

223m  T:symmetrized from 15De22=5.2(+12.0-4.4) жж 

248 — 370708 4004 1# $ >300ns 17$ 1510AD4 I 2010 B- Вп? 

24ро 29910# 200% 3# m >300ns 0+ 15 10А124 I 2010 p-? 

24А( 27711 22 2.5 т1.5 2*8 15 10Ch19 T 2010 В-=100 * 

24Rn 22445 10 107 m3 0+ 15 1964 В-=100 

245: 21749 11 3.33 m 0.10 17* 15 1969 В-=100 

T^g — 218504 100% 100% 1008 MD сотатпі 

24%а 188258 1.8 3.6316 4 0.0014 0+ 15 21ВеА Т 1902 0=100;14С=4.0е-9 12 ж 

24Ас 20234 4 2.78 h 0.16 (0-) 15 1948 В+=90.5 17;a-9.5 17;B- ? * 

224Т 19996 10 1.04 s 0.02 0+ 15 1949 а-10020%7 

24ра 23862 8 844 паз 19 (57) 15 1958 a=100;B+ ? ж 

2241] 25743 15 396 us17 or 15 141010 T 1991 @=100;В + ? 

24Np 32032 29 48 us 19 27% 18Hul3 T 2018 а-100 ж 

224Pu 352808 300% 10# us 0+ а SF? 

?^Am 432608 400% 14 ms a 2;SF ? 

224 At Т : symmetrized from 10Ch19=76(+138-23) s, value for q=84+ ions жж 

24Ва — T:average 21Be.A—3.6321(0.0028, NIST-IC) 3.6323(0.0027, NIST-Ge) ж 

24%а Т: 3.6262(0.0048, NPL-Ge) 045с04-3.6319(0.0023, PTB~IC) жж 

24 Ас D : Pæ symmetrized from 51Me10=9.1(+2.0-1.4)% жж 

24ра Т; average 97У/115-850(20) 96Li05=790(60); other 70Bo13=950(150) ж 

224Pa J: favored a decay to J=(5-) level at 68.71 keV іп ?? Ac жж 

7^Np — T:symmetried from 18Ни13=38(+26-11) жж 

25ро — 345804 300% 108 s >300ns 3/2+# (110404 I 2010 p-? 

?5At — 303004 3008 3% s >300ns 1/278 1110404 I 2010 В- 2;B-n? 

25Rn 26534 11 4.66 m 0.04 7/2-% 09 1969 В-=100 * 

25Fr 23821 12 3.95 т 0.14 3/2-* 09 1969 В-=100 

?5Ra 21993.0 2.6 14.82 а 0.19 1/2*« 0987МИ0 Т 1947 В-=100 * 

22° Ас 21637 5 9.9190 4 0.0021 3/27 09 20Ко006 Т 1947 а-100;14С-5.3е-10 13 ж 

25Th 22310 5 8.75 т 0.04 3/27 09 89Ас01 J 1949 0290; ? ж 

25ра 24360 80 1.71 s 010 5/27% 09 1958 а-100 ж 

250 27372 10 62 ms4 5/2+# 09 19М108 Т 1989 а-100 ж 

25Np 31620 90 6.5 ms3.5 9/2-# 09 15ре22 T 1994 0:-100;B * ? * 

?5pu 363008 3004 100% и 7/2*8 a ?;5Е ? 

?5Am 423908 4004 100% и 9/2-% а 2;SF? 


жж 


жж 


жж 


жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
x25 Ас J : also favored а decay to J=3/2- level at 552.1 keV in ?! Fr жж 
25TH J : favored © decay to J=3/2+ level at 321.4 keV in ?! Ra жж 
x25Th D : Фа from 51Ме10 жж 
*225ТЬ T : from 87М110; other 51Ме10-8.0(0.5) жж 
ж25ра Т: average 70В013-1.8(0.3) 78IbZZ=1.7(0.1) ж 
xU Т: average 19Mi08=63(7) 00Не17-59(--5-2); others 03Ni10=135(+93-39) ж 
xU T: 01Ku07=84(4) 94Ап02=68(+45-20) 92T002=95(15) 89He13=80(+40-10) жж 
*225Мр T : average 150е22=3.8(+7.6-2.7)(233ВК decay) 3.3(+7.6-0.7) жж 
*225Мр Т: (2% Ап decay); other: 19Mi08=0.31(+0.75-0.13) жж 
26ро 375508 4004 1# m >300ns 0+ 11 104241 2010 В-2 
26At 346608 3008 7% m »300ns 2*8 11 10A124 I 2010 В- 2;В-п? 
26Rn 28747 10 74 т 0.1 0+ 96 1969 В-=100 
268г 27521 6 48.5 $ 0.7 lox 96 868035 T 1969 В-=100 
26ва 23667.6 1.9 1.600 ky 0.007 0+ 96 90%е01 D 1898 а=100;14С=2.6е-9 6;28- ? 
26Ас 24309 3 29.37 h 0.12 (17) 96 1950 В-=83 3;£217 3; 
a=0.006 2 
22671 23198 4 30.70 m 0.03 0+ 96 01Во!1 D 1948 а=100;180<3.2е-12 
26ра 26034 11 1.8 m02 174 96 1949 а-74 5;В+=26 5 
2260 27329 11 269 ms6 0+ 1401CaB Т 1973 a=100 
26Np 32820 100 35 ms10 96 19М108 Т 1990 а-100:8% ? ж 
26Py — 356304 2008 10% ms 0+ а *;SF? 
226Ат 429708 300# 100# us о 2;SF ? 
226 г T : average 75Ra03=48(1) 86Bo35-49(1) жж 
*226 Ва D : %'4C average 90We01=2.3(0.8)e-9% 86Ba26=2.9(1.0)e-9% жж 
*26Ва D: 85Но21-3.2(1.6)е-9% ж 
*6Th Т: от 12Ро13; others 87Mil0=30.57(0.10) 95Ко54=30.83(0.01) ж 
x? U T : average 01Са.В=258(13) 00Не17=281(9) 99Gr28=260(10); other ж 
ж2261) T: 18Mil1=400(100) ж 
*226Мр Т: average 19Mi08=48(5) 90Ni05=35(10); other 95Le15=58(+70-20) ж 
27ро — 422804 4008 28 s >300ns 5/29% 16 2010 p? 
?"At — 374308 3008 5% $ >300ns 1/274 16 2010 В- Вп? 
2TRn 32886 14 20.2 s 04 (3/2*)« | 1683Ah03 J 1986 В-=100 
27Fr 29682 6 2.47 m 0.03 1/29% — 16 1972 В-=100 
27%а 27177.5 1.9 422 m 0.5 3/2%ж 16 1953 В--100 ж 
27 Ас 25849.5 1.9 21.772 у 0.003 3/2 16 1851 В-=98.62 36;0=1.38 36 ж 
27Th 25804.8 24 18.693 4 0.004 (1/2*) 1619Ко006 Т 1906 a=100 ж 
27Pa 26830 7 383 m 03 (5/22) | 16 1948 0-85 2;e=15 2 
270 29045 9 1.1 м 0.1 (3/2*) 16 1952 a=100;B* 2 
227Мр 32580 80 510 ms 60 5/2+# 16 1990 a@=100;B+ ? 
27Ра — 367708 1004 28 s 5/2*8 a? 
Ат 421808 2008 204 ms 9/2-% а 2;SF? 
x?Ra — J:18Ly01,88Ah02,83Ah03,87We03-3/2 жж 
x? Ac — J:other 17Gr18,16Fel 1=3/2 жж 
271Th — T:average 19Ко06-18.681(0.009) 15Со11-18.695(0.004) ж 
28 АЕ — 418808 400# 14 m »300ns 3% 1410424. I 2010 B- Вп? 
228Rn 35243 18 65 s 2 0+ 14 1989 В-=100 
PSpp 33384 7 38 s 1 27* 14 1972 В -100 
228" 34390 30 1004 30 180 s 110 O8Ch.A TIE 2008 IT ?;8- ? 
?5Ra 289402. 2.0 5.75 y 0.03 0+ 14 1907 В-=100 
28 Ас 28894.7 24 6.15 В 0.02 3% 14 1908 В-=100 
228 Аст 29430 30 539 30 180 $ 70 O8Ch.A TIE 2008 IT 2;8- ? 
228Th — 26770.9 1.8 1.9125 y 0.0007 0+ 14 93Во20 D 1905 а=100;200=1.13е-11 22 
28ра 28924 4 22 h1 3+ 14 1948 В+=98.15 17;0=1.85 17 
2280 29220 13 9.1 т 0.2 0+ 14 618005 TD 1949 a=97.5 1.4;€=2.5 14 
28Np 33830# 100# 61.4 s 14 4t# 1494Kr13 D 1994 €=59 7;0=41 7; 
B* SF-0.012 6 
228Pu 36108 23 2.1 $ 13 0+ 1403Nil0 Т 1994 a=100;B+ ? 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
Ат 428508 200% 1004 ms а SF? 
*228 5" — T:symmetrized from 08Ch.A=94(+170-29) s ж 
ж28Ас"  T:symemtrized from 08Ch.A=149(+95-42) s жж 
*°8Th T: average 14Un01=698.4(0.4) 71Ј014=698.77(0.32) 56Kil6=697.6(0.7) ж 
ж2281) D : %e from 61Ви05<5% жж 
*228 Мр D : %B* SF from 94Kr13=0.020(9) relative to %€=59(7); %a=40(+8-6) ж 
ж28№р р: %В+=60(+6-8), derived from В+/@=1.5(4) іп 94Kr13 жж 
*228Ри Т : symmetrized from 03Ni10-1.1(42.0-0.5) жж 
29А( — 448908 4004 1# s >300ns 1/2*8 1110404 I 2010 B- Вп? 
29Rn 39362 13 11.9 s 13 (5/2*)« | 0983Ah03 J 2009 В -100 * 
229 р 35668 5 50.2 s 0.4 (1/2%) 08 14Bu06 J 1975 В” -100 ж 
?79Ra 32562 15 4.0 т 0.2 5/2+* 08 1975 В” -100 ж 
29 Ас 30690 12 62.7 m 0.5 3/2* 08 77Th04 J 1952 В” =100 
274 29585.5 2.4 7.916 Ку 0.017 5/2*« 08 18Е507 Т 1947 а-100 ж 
29TH" 29585.5 24 0.0082 0.0001 7 usl (3/27) | 0819Yal8 E 1994 ІТ-100 ж 
29рд 29897 3 1.55 40.04 5/2% 08 186109 TD 1949 €=99.51 5;0=0.49 5 ж 
29рат 29909 3 12.20 0.04 420 ns 30 3/2- 08 15Ah04 ЕЛ) 1982 ІТ-100 ж 
290 31211 6 57.8 m 0.5 3/2* 08 15Ah04 T 1949 В” =80;0=20 ж 
2°Np 33800 100 4.00 m 0.18 5/27% 08 045а05 TD 1968 о-68 11;8* ? * 
?9Np? 339604 1108 160% 50# 5/27% 
229Pu 37390 60 91 s 26 3/2*8 08 10КҺһ06 TD 1994 оғ250 20; B * z:50 20;SF<7 * 
229m 42180 110 L8 5 1.5 5/2-# 15 2015 a~100;B* ? * 
Ат? 424404 2308 2608 2001 
x?9Rn T : symmetrized from 09Ne03=12.0(+1.2-1.3) жж 
*229 р T : 92B005=50.2(0.4); Ensdf2008=50.2(2.0) is misprint ж 
*229 Br J: strong B^ feeding to 1/2+ (142.8 keV) and 1/2- (479.2 keV) іп 92Bo05 ж 
x?9Ra 1: other 18Ly01=5/2 жж 
xP?Th T: average 18Es07=7.825(0.087) 14Уа04-7.917(0.024) 11Kil6=7.932(0.028) ж 
*°Th Т: 896019=7.880(0.060); other 50На52=7.340(0.080) ж 
xP9Th" Т: 175е01=7(1) us from internal conversion vs time (nickel alloy surface); жж 
xP?Th" Т: others 19Sh38=10(8) (oxide or hydroxide source) 16We07>60 s жж 
xP?Th" Т: (бог 2+ charge state) 091101(1 m<T1/2<3 m) 09Kil4<2 h ж 
xP?Th" Т: 03М102 (same group as 09К114)-13.9(3.0)Һ 01Br20(T1/2<6 h or T1/2>20 d) жж 
xP?Th" Т: 94He08-70(50)h. 19Уе05 (metallic host) excludes 4 usc T1/2«50 us isomer ж 
xP?Th" Е: rounded from 8.15(0.10) eV, average 20Si22=8.10(0.17) eV жж 
xP9?Th" E: 20Ge.A=8.09(+0.14-0.19) eV 19Se13=8.28(0.03,stat)(0.16,syst) eV ж 
ж29ТҺ” E: 19Ya18-8.30(0.45,stat)(0.8 l,syst) eV 07Be16-8.1(0.5) eV, recalibrated жж 
*?2°Тһ" E: in 19Ye18 from 7.5(0.5) eV; others 16We07 (6.3<E<18.3) eV жж 
x??Th" Б: 94He08=3.5(1.0) eV жж 
*229ра Т : average 87Ah05=1.50(0.05) 18Gr09=1.67(0.08), determined by evaluator жж 
ж29ра Т : as unweighted average (Визе ratio=4.88) from 8 values іп 186109 жж 
ж229ра D : %9 average 87Ah05=0.48(0.05) 18Gr09=0.53(0.10) жж 
ж29ра" р; from 981,215 жж 
ж29рат Т: from 82Ah08, time-difference between Ра К x rays and 80-400 eV electrons жж 
xU J : favored © decay to 225Тһ (J=3/2+) жж 
*229 Мр T : average 045а05-4.0(0.4) 68На14=4.0(0.2) жж 
*229Ри Т: average 10Kh06=67(+41-19) 01Са.В=90(+71-27) ж 
*22 Ат  T:symmetrized from 15De22=0.9(+2.1-0.7); also 150е22=6.4(+14.9-5.4) жж 
230Вп — 421704 2008 248 s >300ns 0* 12 10А124 I 2010 p? 
2305г 39487 7 19.1 $ 0.5 2*8 12 1987 В-=100 
230Ва 34516 10 93 m2 0* 12 1978 В -100 
230Ас 33838 16 122 5 3 (17) 12 1973 В” =100;B~ SF=1.2e-6 4 
BTh 30862.5 12 75.4 Ку 0.3 ot 12 1907 IS=0.02 2;0=100;$Е<4е-12; 
24Ne=5.8e-11 13 
230ра 32174 3 17.4 d 0.5 2» 14 1948 В+=92.2 7;В- =7.8 7; 
0=0.0032 1 
2501) 31615 5 20.23 d 0.02 0* 12 12Ро12 T 1948 а-100;22Хе-4.8е-12 20; 
SF? 
20Np 35240 60 4.6 m 0.3 47% 12 1968 В+ <97;0>3 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
230Pu 36932 14 105 s 10 ot 1218Mill T 1990 022100;87 ? * 
794m 428708 1408 40 s 9 178 1217Wil3 TD 2003 B*+=100;B+ SF»30 * 
ЖОРА T: average 18МИ 1=200(+77-43) 01Са.В-102(10) ж 
*230 Ат — T:average 17%113=36(+15-8) 16Kal 3td=32(+22-9) ж 
31Rn — 465504 3008 28 $ >300ns 1/2748 13 10А124 I 2010 В? 
Dip 42081 8 17.6 8 0.6 (1/22) | 1314Bu06 J 1985 В -100 
31Ra 38216 11 104 s 1 (5/25%% 1306Во33 Т 1983 В -100 ж 
21 а" 38282 11 66.21 0.09 ~ 53 us (1/27) 13 2001 ІТ-100 
21Ас 35763 13 7.5 м 0.1 1/2% 13 1973 В--100 
Тв 32815,8 1.2 25.52 h 0.01 5/2* 13 1911 В-=100 
21ра — 334243 1.8 32.65 ky 0.20 3/2 « 13201101. T 1918 15=100;0=100;5Е<3е-10; ж 
24Ne-13.4e-10 17;.. 
Biy 33806.0 2.7 42 d 0.1 5/2+# 13 1949 €=100;a@=0.004 1 
BINp 35620 50 48.8 m 0.2 5/2+# 13 1950 В+=98 1;0=2 1 
231Pu 38309 22 8.6 т 0.5 (3/2+) 13 1999 В+ ?;0=13 5 ж 
21Ат 424108 3004 1# m 5/2-# В+ 5a? 
21Cm 472708 300# 208 s 3/2*8 В+ 5a? 
ж231Ва — J:18Ly012(5/2) ж 
ж231ра Т: average 20Je01=32.57(0.13) 69Ro33-32.765(0.110) 68Br04=32.340(0.115) жж 
*231ра Т: 61Ki05=32.643(260) 49Va02=34.3(0.3); Birge ratio=3.12 жж 
x2 Pu D : Фа symmetrized from 99Lal4=10(+7-3)%; В+ not observed directly жж 
2325г 46073 14 5.5 s 0.6 (5) 06 04Pe17 J 1990 B^ -100;8- SF? 
232Ra 40497 9 4.0 m 0.3 0+ 0608Ch.A Т 1983 В-=100 * 
232 Ас 39154 13 1.98 m 0.08 (1*) 06 1986 В-=100 
23274 354467 1.4 14.0 Gy0.1 0+ 06 95В018 D 1898 IS=99.98 2;0=100; ж 
$Е=1.1е-9 4; 
24Ne* 26Ne<2.78e-10;28~ ? 
22ра 35947 8 1.32 а 0.02 (27) 06 1949 В-=100;= ? 
2320 34609.4 1.8 68.9 у 0.4 0+ 06 1949 0=100;243№е=8.9е-10 7; ж 
SF=2.7e-12 6;28Mg<Se-12 
22Np — 373604 100% 147 m 0.3 (57) 06 1950 B*~100;a 2 * 
22РА 38361 17 33.7 m 0.5 0+ 06 1973 ғ-%а<20 ж 
2332Am 434208 300% 1.31 m 0.04 174 06 90Ha28 D 1967 В+==97; и 2; В+ SF=0.069 10 
??Cm — 463304 200% 108 s 0+ В+ 5a? 
*23?Ва T : average 08Ch.A=4.00(0.33) 86Gi08=4.2(0.8) жж 
*232 Тр D : 96?^Ne*?5Ne from 95Bo18; %SF from 00Ho27 жж 
ж22Мр J: favored © decay from 236 Ат (1-5-) жж 
*232Ри T : average 00La25=33.1(0.8) 73Ja06=34.1(0.7) жж 
2338г 48920 20 900 ms 100 1/2+# 20 2010 В--100:8-һ? 
25Қа 44334 9 30 85 1/2+# 20 1990 В-=100 
233Ас 41308 13 143 $ 0 (1/2*) 20 1983 В-=100 
23Th — 38731.6 14 21.83 m 0.04 1/2* 20 1935 В-=100 
233TH" 38737.7 1.4 6.06 0.02 2# s 7/278 IT 2;8- ? * 
233ра 374894 1.3 26.975 d 0.013 3/2-* 20 1938 В-=100 
2330 36919.1 2.3 159.19 ky 0.15 5/2** 20 1947 а-100;5Е<бе-11; ж 
24Ne-7 2e-11 9; 
28Mg« 1.3e-13 
23Np 37950 50 362 m 0.1 5/2+# | 2050Mal4 D 1950 B^ 5:100;0:2:0.0007 * 
233Np? 380004 604 50# 30# (5/27) 
233Ри 40050 50 20.9 m 0.4 5/2+# 20 1957 B*+~100;@=0.12 5 
233Ат 432908 110# 3.2 т08 5/2-4 20005а52 TD 2000 В+ %0-4.59 ж 
23Cm 47290 80 27 s 10 3/2+# 2010КҺһ06 TD 2001 ағ20 10;B*=80 10 ж 
23Вк — 527704 2304 40 s 30 3/2-# 2015ре22 TD 2015 0182; В+ 2 * 
*233Т" Ју: from expected conf=n7/2[743] жж 
*233Т" Т: from B(E3:7/2- -—1/22) 2? Th)-B(E3: 1/2+ -> 7/2-) 0? Uy/4 with ж 
*233Т" T: Т1/2(2350)=25.7(0.1) m and a 75 U)=2.79(0.05)e20 ж 
*233Тр" T: and от(???Тһ)=3.36(0.09)е9 ж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
233№р D: %a observed іп 50Ма14 with B*/a@=1.5e5 жж 
23am Р”: Фа combining 10Kh06<6 апа 00Sa52>3 жж 
23Ст — T:symmetrized from 10Kh06=23(+13-6) жж 
233Bk T : symmetrized from 15De22=21(+48-17) жж 
24%а 46931 8 30 $10 0+ 07 1990 B~=100;B~ SF ? 
24Ас 44841 14 45 82 14 0708Ch.A T 1986 В-=100 * 
234 Ас" 44980 30 140 30 >93 s 2008 po NT? 
24 Ас” 45460 30 620 30 180 $ 70 2008 В” IT? ж 
24Th 40613.0 2.6 24.107 d 0.024 0* 0718Pa45 T 1900 В-=100;а ? ж 
234ра 40339 4 6.70 h 0.05 4+ 07 1913 В-=100 
234рат  40417.9 2.8 79 3 ІТ 1.159 m 0.011 (07) 07 736040 E 1951 B 7:100;1T-0.16 4 * 
2340 38145.0 14 245.5 Ку 0.6 0+ 07 1912 15-0.0054 5;a=100; ж 
5Е-1.64е-9 22; 
28Mg=1.4e-11 3; 
2ANe*26Ne-9e-12 7 
740m 39566.3 1.1 1421.257 0.017 33.5 us2.0 6 07 1963 IT=100 
234Np 39955 8 4.4 4 0.1 (0%) 07 1949 В+=100 
234Ри 40350 7 8.8 h 0.1 0+ 07 1949 57294; 46 
4am 444608 160# 2.32 т 0.08 0-# 07 90На02 D 1967 B*=100;@=0.039 12; * 
B* SF-0.0066 18 
24Cm 46722 17 52 $9 0+ 07 10КҺһ06 D 2001 В?ғг71;0ғ:275Еғ/2 ж 
24Вк 524008 1504 20 $5 3 # 07 16Ка13 Т 2003 a>80;B+ «20 * 
234 Ac I: 08Ch.A reports two isomers with T1/2>93 s and T1/2=149(+95-42) s жж 
24 Ас”  T:symmetrized from 08Ch.A=145(+95-42) жж 
24Th Т: ауегаве 18Pa45=24.157(0.073) 48Kn23=24.101(0.025) 39$а11=24.1(0.2) жж 
24ра” Е: from 73G040<10 keV above (3+) level at 73.92(0.02) ж 
34am T :also 04Sa05=3.5(1.3), not used жж 
234Cm — T:average 16Ка13=49(+15-9) 01Ca.B=51(12) ж 
234Bk T : symmetrized from 16Ka13=19(+6-4) ж 
25Қа 511308 300% 5# s 5/2*8 p-? 
235Ас 47357 14 62 54 1/29%% 14 2006 В-=100 
235Th 44018 13 72 т 0.1 1/29%% 14 1969 В -100 
235Pa 42289 14 24.4 m 0.2 3/2- 14 1950 В -100 
2350 40918.38 1.1 704 Му 7/2-ж 14 1935 15-0.7204 6;a=100; ж 
$Е=7е-9 2;20Ne=8e-10 4; 
25Nez:8e-10;28Mg-8e-10 
PSU" — 40918.9 1.1 0.0767 0.0001 25.7 m 0.1 1/27 14 1966 ІТ-100 ж 
2350" 43420 300 2500 300 3.6 ms 1.8 14 2007 SFz:100; IT ? 
25Np 41043.0 1.4 396.1 d 1.2 5/25 14 1949 €=99.99740 13;; 
a=0.00260 13 
235рц 42182 21 25.3 m 0.5 (5/2*) 14 1957 B+ 299.9972 7;0:=0.0028 7 
25am 44620 50 10.3 m 0.6 5/2 d 14 1996 B *-99.60 5;е-0.40 5 
235Cm — 480104 1008 7 m3 5/2'8 14 1981 В" %о-43 ж 
25Вк 527708 400% 14 m 3/278 В+ 5a? 
2350" ^ E:rounded from 18Ро07=0.076737 (0.000018) keV ж 
250т Т: from 16СҺ11; value depends оп the chemical environment жж 
75Cm — T:symmetrized from 20Kh10=300(+250-100)s жж 
25Cm Р”: Фа determined from 0<%a@<8 in 20Kh10 жж 
2%Ас 51220 40 4.5 m 3.6 3*8 15 10Ch19 Т 2010 В” =100 ж 
26Th 46255 14 37.3 m 1.5 or 15 1973 В -100 
236ра 45334 14 9.1 т 0.1 1(7) 06 1963 B^ -100;B- SF=6e-8 4 * 
2561) 42444.6 14 23.42 Му0.04 ot 06 1951 a=100;SF=9.4e-8 4 
360m 434971 1.3 1052.5 0.6 100 ns 4 4- 06 1973 ІТ-100 
236" 45195 3 2750 3 120 пв2 (0%) 06 1969 IT=87 6;SF=13 6; ? 
236Мр 43380 50 * 153 ky 5 (67) 06 1949 €=86.3 8) -13.5 8; 
a=0.16 4 
236Мр" 43438 7 60 50 IT* 22.5 h 0.4 (17) 06 1949 £250 3;В-=50 3 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

236NpP 43616 14 240 50 АР (37) 06 

236Ри 42901.5 1.8 2.858 у 0.008 0+ 06 900501 D 1949 а-100;5Е-1.9е-7 4; 

28Mg=2e-12;2B+ ? 

236рут 44087.0 1.8 1185.45 0.15 1.2 ив0.3 57 06 2005 ІТ-100 

?36Am 460408 1204 3.6 т 0.1 37 06 045405 D 1998 B+~100;a=4.0e-3 1 

236 Ат” 460904 130# 50# 50# 2.9 m 0.2 (17) 06 2004 B*~100;a ? 

26Cm 47853 18 6.8 m 0.8 0+ 06 10Kh06 TD 2010 B+ =82 2;0=18 2;5Е ? 

236Вк 5235408 360# 26 $10 4+8 1617Ko02 TD 2017 B*+=100;a ?;B * SF-0.04 2 * 
*236 Ас Т : symmetrized from 10Ch19=72(+345-33) s жж 
*236ра D : B- SF decay questioned іп 90Ha02 жж 
*236ВК T : symmetrized from 17Ко02=22(+13-6); other 20Ро07--19 жж 

27Ас — 540208 400% 238 s 1/24 p=? 

27Th 49955 16 4.8 m 0.5 5/2+# 06 1993 В” -100 

237ра 47528 13 87 т02 1/2* 06 771104 J 1954 В -100 

2370 45390.1 1.2 6.752 а 0.002 1/2* 06 1940 В-=100 

270т — 45664.1 1.6 274.0 1.0 155 ns 6 7/2- 06 1968 ІТ-100 * 

?7Np 44871.6 14 2.144 Му0.007 5/2*« | 0689PrA D 1948 a=100;SF<2e-10; ж 

30Mg<4e-12 

237Мр" 45816.8 1.1 945.20 0.10 710 ns 40 13/27 06 905129 JED 1990 ІТ-100 ж 

237Ри 45091.7 1.7 45.64 4 0.04 7/27 06 1949 €=99.9958 4;(-0.0042 4 

237ри" 452372 1.7 145.543 0.008 180 ms20 1/2* 06 1972 ІТ-100 

237Py" 47990 250 2900 250 1.1 ив01 06 1970 SF100; IT ? 

237Ат 465704 608 73.6 m 0.8 5/2- 06 1970 В+=99.975 3;0=0.025 3 

27Cm 49250 70 > 10# m 5/2+# 06 06А503 DT 2002 Bt %о-? ж 

237Cm? 494504 1708 2008 1508 7/278 20Khl0 E * 

27Вк 532108 230: 28 m 3/2 8 Bt *:a? 

?"Cf — 57940 100 08 s02 5/2+# 06 10Kh06 TD 1995 о=70 10;SF=30 10;8 * ? * 
ж2370т  J:El to 5/24 жж 
*237Мр D : also cluster (27-10-14) emission 92Mo03<1.8e-12% жж 
*237Мр" J: multiple decay branches іп 905129 agree with J=11/2,13/2-, but the жж 
*237Мр" J: absence of gamma rays to J=7/2- and 9/2+ argues agains J=11/2 жж 
*237'Ст Т: partial T1/2(œ) 06As03=1100 m and by assuming %a=1 жж 
*237'Сш? В: 50(1) keV El gamma above (һе 237 Ста gs іп 20Kh10 жж 
x2 СЕ T : other (not used) 95La09=2.1(0.3) жж 

28Th — 525304 2808 9.4 m 2.0 0* 15 1999 В -100 

238ра 50894 16 2.28 т 0.09 37% 15 85Ва57 Р 1968 В-=100;В- SF<2.6e-6 

2380 47307.7 13 4.463 Gy 0.003 0* 1518Pa45 T 1896 IS=99.2742 10;a=100; ж 

SF=5.44e-5 7; 
2В-=2.2е-10 3 

sym 19865.6 1.6 2557.9 0.5 280 ns 6 or 15 1979 IT=97.4 4;SF=2.6 4 

28Np 47454.6 1.1 2.099 d 0.002 2*« 15 1949 В-=100 

238Np” 497604 200# 2300# 200# 112 ns 39 15 1970 SFz:100;IT ? 

28Py — 46163.1 1.1 87.7 y 0.1 0+ 15 89Wal0 D 1949 a=100;SF=1.9e-7 1; ж 

32Si~1.4e-14; 
28Mg+30Mg~6e-15 

238 Ат 48420 60 98 m3 pt 15 72Ah04 TD 1950 В+=100;0=1.0е-4 4 

238 Am" 509204 2108 25004 2004 35 из 18 15 1967 SFz:100;IT ? 

28Cm 49445 12 22 h 0.4 0+ 15 1994 E %0/-3.84 18; 

SF=0.048 2 

238Вк 542208 260: 2.40 m 0.08 1# 15 94Kr03 TD 1994 B*~100;a@ 2:81 5Е-0.048 2 

38Cf — 572808 3008 21.1 ms 1.3 or 1510Kh06 D 1995 5Е-97.5 14;0=2.5 14 * 
ж2381) T : average 18Ра45-4.456(0.021), жж 
*238 Т: 4.468(0.005), adjusted іп 04Sc03 from 71Ja07=4.4683(0.0024), жж 
x238U T: 4.457(0.004), adjusted іп 04Sc03 from 59St45=4.460(0.005), жж 
*238] Т: 4.51(0.02), adjusted іп 04Sc03 from 55Ко13=4.507(0.009), жж 
ж2381) T: 4.495(0.018), adjusted іп 04Sc03 from 49Ki26=4.490(0.005). жж 
*238 р: %2B~ =2.2(3)e-10%, derived from Т1/2(2у-ВВ)=2.0(0.6) Zy іп 91Tu02; жж 
238] D: %5Е-5.44(0.07)е-5%, derived from T1/2(SF)=8.2(0.1) Py іп 00Ho27 ж 
#238 СЕ р: Фа from 10Kh06<5% жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
?9Th 56500# 4004 1# m 7/2*8 pB? 
?9pa 53340# 200# 1.8 h 0.5 1/2*8 14 1995 В--100 
2390 50572.7 1.5 23.45 т 0.02 5/2+ 14 1937 В--100 
790m 50706.5 1.5 133.7991 0.0010 780 пз 40 1/2* 14 1975 ІТ-100 
23°" 520708 9004 25008 900% >250 пз 14940b0 ПТ 1994 SF?; IT? * 
?9Np — 49311.0 1.3 2.356 d 0.003 S/2*« 14 1940 В-=100;0? 
?9pu 485882 1.1 24.11 ky 0.03 1/2*« 14 1946 а-100;5Е-3.1е-10 6 
?9pu"  48979.8 1.1 391.584 0.003 193 ns4 7/27 14 1955 — IT-100 
239Py" 51690 200 3100 200 7.5 us 1.0 (5/27) 14 1970 SF~100;IT ? 
?9Am 493904 2.0 11.9 h 0.1 5/2- 14 1949 £-99.990 1;0=0.010 1 * 
?9Am" 51890 200 2500 200 163 ns 12 (7/25) 14 1969 SF:100;IT ? 
?79Cm 51150 150 2.5 В 04 7/275 14025ҺС TD 1952 B+~100;a=6.2e-3 14 
?9CmP 513904 1808 2408 100% > 1008 ns 1/2* IT 2;8* * 
?9Bk 542508 210% ж 100# $ (7/22) | 1410An08 TD 1989 B*~100;@<0.01;SF<0.01 ж 
?9Bk» 542908 2108 41 11 АР* > 30# из (3/2-) 89Ha27 J 1989 IT ?; B+? 
?9Cf 582008 120% 28 82 5/2+# 1420КҺ10 TD 1981 a=65 3;B* ? * 
?9Bs 636304 3004 Hs 3/2-# a ?;В+ ?;$Е? 
ж239 т T : other 940601 <0.3 ns is less likely жж 
*Am Ј: favored a decay to J=5/2- level at 49.10 keV іп ??Np жж 
*239СшР Е: 146 keV іп 23?Ри, №143 isotone жж 
*239 ВКТ: from 89На27 жж 
*239 СЕ Т: оћег81М012=39(+37-12) ж 
??pa 570108 200% 208 s 3*4 p-? 
00 52715.5 2.6 14.1 h 0.1 0+ 08 1953 В--1006а ? 
240Мр — 52316 17 * 61.9 m 02 (5*) 08 1953 В-=100 
240Np” 52334 13 18 14 IT* 7.22 m 0.02 (1*) 0881Hs02 E 1948 В-=99.88 1;IT=0.12 1 
240Pu 50125.3 1.1 6.561 Ку 0.007 0+ 08 18Ве29 D 1949 a=100;SF=5.796e-6 39; * 
34$1<1.3е- 1 
240рүп 51434.0 1.1 1308.74 0.05 165 ns 10 57 08 1967 ІТ-100 ж 
АП 51510 14 50.8 h 0.3 (37) 08 1949 B*=100;0~1.9e-47 
240 Ат" 54510 200 3000 200 940 ив40 08 1967 SFz:100;IT ? 
"Cm 517242 1.9 304 а 3.7 0+ 08 080103 Т 1949 0022100; ?;SF-3.9e-6 8 ж 
40Bk — 556604 150% 4.8 m 0.8 7-8 08 836а05 D 1980 %%а7;8"5Е-0.0020 13 ж 
240ВкР 559008 1804 2408 100% ат 
MOCf 57989 18 40.3 s 0.9 0+ 08 10As.A Т 1970 0=98.5 2;SF-1.5 2;8+ ? ж 
24085 — 642304 3708 60 s 17 4-# 17Ko02 TD 2017 а-70 1;8* 30 1; * 
B*SF=0.16 6 
ж240ру D : also %5Е-5.632(0.062)е-6 from T1/2(SF)=116.5(1.3) Gy in 13Sa65 жж 
*240Ри"  [:MI to 4- and 6- жж 
*0Cm Т: from 080103; other Ensdf2009—27(1), based on 49Se01=26.8 and 67Ва42-28 жж 
ж240Ст Т: values that are reported without uncertainties жж 
*240ВК D : %B*SF symmetrized from 83Ga05=0.0013(+18-7)% жж 
OCF D : a, %5Е from 10Kh06; other 0~9, %SF~2 in 95La09 жж 
*240 Es T : average 20Ро07=4.7(+3.8-1.4) 17Ко02-6(2); other 20Kh08=8(+6-2) жж 
?!pa 59740# 3008 288 m 1/2*8 B-? 
2410 56200# 200# 4# т 7/29% 15 B-? 
MINp 54320 100 13.9 m 0.2 (5/2%) 15 1959 В--1006а ? 
Ри 5295541 1.1 14.329 у 0.029 5/29% 15 1949 В 2100;0:=0.00245 8; ж 
SF<2.4e-14 
"py" 53116.8 1.1 161.6853 0.0009 880 ns 50 1/2* 15 1975 IT-100 
21 Ри" 55160 200 2200 200 20.5 us2.2 15 1970 5Е-100 
Ап 529343 1.1 432.6 у 0.6 5/2-* 15 1949 а-100;5Е-3.бе-10 9 
2 Ат” 55130 200 2200 200 1.2 us 0.3 1571Br39 E 1969 SF=100 
Ст 53701.8 1.6 32.8 d 0.2 1/2* 15 1952 €=99.0 1;0=1.0 1 
ВК 559808 170# 4.6 т 0.4 (7/2*) 15 2003 В+=3;а ? 
ВКР 560304 1708 51 3 AD >25% us (3/27) 15 IT ? 
СР — 593308 1708 2.35 m 0.18 7/2-# | 1520Khl0 D 1970 В+ *5;a-151 * 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

се 594804 2008 150% 100: Nm 1/2+# 15 

241 gs 638904 2308 5.1 s 0.8 3/27% 15 20Kh08 TD 1996 оғз100:872 

EsP 641208 2508 2304 100% ат 

?!Em 692208 3008 730 ив60 5/2+# 1508КҺ10 TD 2008 SF-?;a«14;B* «12 


ж241рц р: Фа from В /0=2.45(0.08)е-5 іп 68Ah01 
xPICf Т: from 10As.A=141(11) s; other 70Si19=3.78(0.70) m 
x? Es Т : symmetrized from 20Kh08=4.3(+2.4-1.2); other 96Ni09=8(+6-4) 





24210] 58620# 200# 16.8 т 0.5 0+ 02 1979 В-=100 
22Np 57420 200 * 22 ш 0.2 (1%) 02. 1979 В-=100 
??Np" 574708 210# 50# 50# ж 5.5 m0.1 (6+) 02 1981 В--100 
??pu 547169 1.2 375 Ку2 0+ 02 18Ве29 D 1950 0=100;5Е=5.510е-4 41 
242 Ат 55468.0 1.1 16.02 h 0.02 17 02. 1949 В--82.7 3;=17.3 3 
??Am" 55516.6 11 48.60 0.05 141 y 2 5- 02 1950 IT=99.55 2;0=0.45 2; 
SF<4.7e-9 
242 Am" 57670 80 2200 80 14.0 ms 1.0 (2+,3-) 02 1962 SF~100;IT=? 
22Cm 54803.7 1.1 162.8 d 02 0+ 02 1949 a=100;SF=6.2e-6 3; 
34Si-1.1e-14 4;2B+ ? 
242Cm” 57600 100 2800 100 180 ns 70 02 1971 SF ?:IT ? 
?PBk — 577504 140% 7.0 m 1.3 37% 02 806а07 D 1972 B*+~100;B+ SF<3e-5;a ? 
??gk" 597504 2408 2000# 200% 600 ns 100 02 1972 SF~100;IT ? 
??gk» 57900 90 1504 100% 4- 
242С{ — 59387 13 3.49 m 0.15 0+ 0270519 Т 1967 а-б1 3;В+=39 3;SF<0.014 
225 648008 2608 17.8 s 1.6 2*8 0210An08 TD 1994 а=57 3;В+=43 3; 
B*SF-0.62 
Еш 68400# 400% 800 us 200 0+ 02 1975 SF~100;a ? 
Py р: %SF other 135а65=5.564(0.072)е-4 from T1/2(SF) 135а65-67.4(0.9) Gy 
Ж Са Р: %3451 symmetrized from 1.0(+4-3)е-14 
*22 СЕ T: average 70Si19=3.68(0.44) 675107=3.4(0.2) 67Fi04=3.2(0.5) 
жесе Т: 67101=3.7(0.3) 
ж242 СЕ D : Фа from 11Ve03; other 81Mu12=80(20) 
PEs T: others 005Һ10-11(3) 96Ni09=16(+6-4) 
x2? Bs D : %B* SF from 00Sh10; other 10An08=1.3(+1.2-0.7) 
Fm — T:08Khl0 excludes 4 us-1s (conflicting) 
2430 624804 3004 168 m 9/2-% p-? 
23Np 598108 30# 1.85 m 0.15 5/2+# 14 1979 В-=100 
243МрР 59926 10 120# 308 Nm 5/27% 
243Ри — 57754.6 2.5 4.9553 h 0.0025 7/2* 1419Le09 T 1951 В-=100 
243Ри" 581382 2.5 383.64 0.25 330 ns 30 (1/25) 14 1975 ІТ-100 
243Ат 57175.0 1.4 7.350 Ку 0.009 5/27» 1420Ma.A T 1950 a=100;SF=3.7e-9 9 
243 Ату" 59480 200 2300 200 5.5 us0.5 14 1970 SF~100;IT ? 
23Cm —57181.9 1.5 29.1 y 0.1 5/2%ж 14 1950 a~100;€=0.29 3; 
SF-5.3e-9 9 
243Cm™” 57269. 1.5 874 0.1 1.08 us 0.03 1/2* 14 1971 ІТ-100 
243СшР 57285 15 103 15 Ар (7/22) 14 1984 ІТ? 
23Вк 58690 5 ж 4.6 h 02 3/27 14 18Ah01 J 1950 B*+=100;a@~0.15 
243ВКР 58710 19 20 20 AD* > 30# из (7/27) IT~100;B+ ? 
?5C6f — 609904 1804 10.8 m 0.3 (1/2*) | 1418Ko05 T 1967 В * 2:86 3;a~14 3 
24355 — 647504 2108 * 221 s 14 (7/2*) | 14 10An08 JTD 1973 a=61 6;B^ ?;$Е<1 
2435" 648004 2204 50s 508 * > 50# us 3/27% 10An08 I IT 2; а ?;В+ ? 
Еа — 693204 1308 231 ms9 7/2: | 1420Khl0 D 1981 а-91 3;SF=9 3;B * ? 
*243Ри T: average 19Le09=4.948(10) 69Но10=4.958(5) 68Di09=4.955(3) 
x?PAm Т: average 20Ma.A=7342(14),7345(14) y 07Ag02=7364(22) y, deduced from 
xAm Т: T1/2?4Am)=7357(23) y and Т1/2(241 Am)=432.6(0.6) у, 
ЖЗ Ат Т: 74Ро17=7380(34) y 68Br22=7336.9(57.2),7390(50) y 
*243СЕ T: average 18Ко05-10.9(0.5) 67Е104=12.5(1.0) 675108-10.3(0.5) 
Ж ӘСЕ р: %a,%B* from 1(7060@)/1(7171a)~2.5 in 
*243С+ р: 672104 and (B*++a)/I(7060@)=10(2) in 675108 
BBs Т: average 19Br06=24(3) 10An08=23(3) 89Ha27=21 (5) 73Es02=21(2) 
x23Es J: from 10An08 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
BBs D: Фа from 10An08; SF was not observed жж 
*23Ет р: B+ 20Kh10,08Kh10<10% жж 
24Мр 632408 100% 2.29 m 0.16 77% 17 1987 В--100 
24Ри 59806.0 2.3 81.3 My0.3 0+ 17 1954 a=99.877 6;SF=0.123 6; 
28” <7.3e-9 
?^pu" 61022.0 2.4 1216.0 0.5 1.75 s 0.12 8 17 15Ко14 E 2016 1Т=100 
24 Ат 59879.1 1.5 10.01 h 0.03 (6”) 1719Tr05 T 1950 В -100 
244 Am” 59968.4 1.4 89.3 16 RQ 26.13 m 0.43 1% 17197105. T 1950 В” =99.9636 13; 
€=0.0364 13 
244 Ат" 618804 200# 2000# 200# 900 из 150 17 1967 SFz:100;IT ? 
244 Ат” 620808 200# 2200% 2004 ~ 6.5 us 17 1969 SF=100;IT ? 
40m 58451,8 14 18.11 у 0.03 0+ 17 1950 a=100;SF=1.37e-4 2 
?^Cm" 59492.0 1.1 1040.181 001 34 ms2 6* 17 1963 IT-100 
?^Cm" 595504 900% 11008 900% > 500 ns 17 1969 $Ех1001Т? 
?^Bk 60714 14 5.02 h 0.03 4 1718Ah01 J 1972 В+ %0-0.006 3 
?^Bk" 622104 5004 15004 500% 820 пз 60 17 1972 SFA100:T ? 
?^Bgk» 608508 508 1404 50# ат 
?^Cf 614784 2.6 19.5 m 0.5 0+ 17 18Ко05 TD 1956 0=75 6;€=25 6 ж 
246% 660304 1804 37 $4 6*4 17 02Sh02 D 1973 В =95 3;0=5 3; ж 
B* SF=0.011 4 
24Ет 689608 2008 3.12 паз 0.08 0+ 1708Khl0 D 1967 $Е>97;В+ <2;0<1 
“ма 756008 370: 0.36 s 0.14 3*8 20Kh08 IDT 2020 07:100;B * ?;B+SF<14 * 
?^Md" 758004 400% 200% 1508 ~9 us 7+# 20Kh08 ITD 2020 IT=?;B* ? * 
ЖСР — T:average 18Ко05=19.3(1.2) 67Si08=19.4(0.6) 67Fi04=20.4(1.6) ж 
x2 ^ Es D : Pæ symmetrized from 73Е502=4(+3-2)%; %SF from жж 
x?" 5 D: B*SFE/B*-1.2(0.4)e-4 іп 02Sh02 жж 
Ж 4Ма — T:symmetrized from 20Kh08=0.30(+0.19-0.09); other 20Ро07=0.4(+0.4-0.1), ж 
*24Ма Т: suggested in 21He.A to be associated with 2 Ма decay жж 
*24 Ма I: reported in both 20Ро07 and 20Kh08, but 21He.A conclude that 20Po07 жж 
ж 4ЯМа І: results are associated with 245Ма. Also, 20Ро07 assigned this жж 
*244Ма 1: level as an isomer. The proposed ground state in 20Ро07, associated жж 
x2^Md І: with Е(а)-8.3 MeV and T1/2~6 s, is tentative and not жж 
А 4Ма 1: trusted by Nubase. It was not confirmed іп 20Kh08 жж 
*244 Ма” D: possible %B+~44 in 20Kh08 is speculative жж 
?5Np 658508 2004 6# т 5/2*8 B-? 
45 Py 63178 14 10.5 h 0.1 (9/27) 1 1955 В” -100 
245рү" 63443 14 264.5 0.3 330 ns 20 (5/2*) 1 2007 ІТ-100 
245ру" — 65180 400 2000 400 90 ns 30 1 1971 SFz:100;IT ? 
?5Am 61900.4 1.9 2.05 h 0.01 5/2* 1 1955 В-=100 
245 Ат” 643004 400# 2400# 400# 640 ns 60 1 1972 SFz:100;IT ? 
?5Cm 61004.5 14 8.25 ky 0.07 7/2%ж 1112Ch30 Т 1954 a=100;SF=6.le-7 9 
?5Cm" 61360.4 1.1 355.92 0.10 290 ns 20 1/2* 1 1975 ІТ-100 
?5Bk 61813.8 1.8 Е 4.95 а 0.03 3/27 1 1951 €=99.88 10;œ=0.12 1 
SBK? 618604 304 50# 30# ж > 20# us (7/2+ IT 2;=? 
SCF — 633852 24 45.0 m 1.5 1/2* 1 1956 В+ =64.7 25;0=35.3 25 
245С 63442 5 57 4 > 1008 ns (7/27 1111006 Е 2004 ІТ-100 
2585 — 663204 1708 * 1.11 m 0.06 (3/27 11 19Br06 TD 1967 В+=51 6;0:=49 6 * 
2455s" — 663508 1708 308 15% * > 50# us 7/238 1 1967 IT ?5;B* 30? 
24585” 66600 160 283# 15# IT (7/2- 1 2005 ІТ-100 * 
2559 666408 190# 330# 100# (1/2- 
?SEm — 701904 2008 42 s 13 1/278 1120КҺ10 D 1967 0:::100;B * <7;SF<0.3 
?5Mg 753308 260: *& 0.38 s 0.10 (7/2- 1120Kh08 TD 1996 оға100:87 ? * 
?5Md" 754304 2808 100% 100% *& 0.90 ms 0.25 1/27% 11 20КҺ08 TD 1996 SF=100;a 2 ж 
*245 Es Т: average 19Br06=1.08(10) 08Ga25=0.92(+0.20-0.14) 89На27-1.1(0.1) ж 
ж245Б6 Т: 67Mi06=1.33(0.15) ж 
SEs р: Фа average 19Br06=54(7) 73Ев01-40(10); other 67Mi06=17(4) ж 
x?PEsP В: 253.2 keV above “Es” жж 
x?5Md T: average 20Kh08=0.33(+0.15-0.08) 96Ni09=0.35(+0.23-0.16) жж 
*245Ма" T: from 963109; other 20Kh08=0.9(+0.6-0.3) жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
246Pu 65395 15 10.84 d 0.02 0+ 1 1955 В-=100 
Ат 649948 188 39 m3 Vi 1 1955 В--100 ж 
246 Ат” 65024 15 30# 10# 25.0 m 0.2 2(7) 1 1955 B-=100;IT ? * 
246 Am” 669904 800# 2000# 800# 73 из 10 1 1972 SF~100;IT ? 
%6Ст 62616.9 1.5 4.706 ky 0.040 0+ 1 1954 0=99.97385 7; 
SF-0.02615 7 
%6Ст” 63796.6 1.5 1179.66 0.13 1.12 s 024 8- 1119Sh34 ETJ 2012 IT-100 
46Bk 63970 60 1.80 d 0.02 2(7) 1 1954 В+=100;0 ? 
246С{ 6409022 1.5 35.7 h 0.5 0+ 1 1951 а-100;5Е-2.4е-4 4; ? 
24685 67820 90 7.5 т 0.5 4-# 1 1954 В+=90.1 18;0=9.9 18; 
В+ SFz:0.003 
2465г 68010 100 190 50 2-8 08Ап16 E * 
246659 — 68200 90 379.5 2.0 19Vo03 E 
2468 — 70191 14 1.54 s 0.04 0+ И 11Уе03 TD 1966 0=93.2 6;SF=6.8 66 <1.3 * 
46ма 761208 260# 0.92 8 0.18 1-# 11 10An08 TD 1996 а-100 ж 
246 Ма” 761708 260# 60 60 4.4 s 0.8 4-# 11 10An08 TD 2010 a=57 3;B + >77;B* SF>10; 
а<23 
*"6Am Ј: direct B~ feeding to 246 Ст" (K=8-) жж 
*246 Ат” D : other %ЇТ<0.02 іп Ensdf2011, based on the observation of 6+ to 4+ жж 
*246 Аш” D: gamma іп 2#°Ст, is not trusted by Nubase жж 
x"6Es" Е: other 19Vo03=151.9(2.0) keV ж 
*24%6 рт Р”: %SF others 67Nu01=4.5(1.3) 96Ni09=15(5) ж 
*246Ма Т: average 10An08=0.9(0.2) 96Ni09=1.0(0.4) ж 
Pu 692108 200% 2.27 d 023 1/274 15 1983 В-=100 
Аш 671508 100% 23.0 m 1.3 5/28 15 1967 В -100 
"Cm 65533 4 15.6 Му0.5 9/27« 15 1954 а-100 
"Cm" 65760 4 227.38 0.19 26.3 us 0.3 5/2* 15 1968 ІТ-100 
"Cm" 65938 4 404.90 0.03 100.6 пз 0.6 1/2* 15 2003 ІТ-100 
7Вк 65490 5 1.38 ky 0.25 3/2- 15 1965 о022100;8Е 2 
ICF 66109 14 3.11 В 0.03 (7/2+) 15 1954 =99.965 5;01=0.035 5 
24785 68578 19 4.55 т 0.26 (7/22) 15 89На27 J 1967 В * z:93;azzT;SF ? 
75" 686304 508 50# 50# > 20# us (3/27) IT 2;B* 30? 
Fm — 716704 1804 31 s 1 (7/22) 15 1967 01—64; В+ ? 
Em" 717208 180# 49 8 5.1 $ 0.2 (1/27) 15 1967 0-88 2;B* 917? * 
Md — 759408 2108 1.19 s 0.09 7/2-# 15 10Ап08 TJD 1981 a~100;SF<0.1 * 
?"Mdq" 762008 210# 260 40 250 ms 40 1/2-# 15 10An08 TJD 1993 @=79 5;SF=21 5 
x^ Fm” р: %IT from 06He27=12(2), but no direct gamma-ray decay was observed жж 
*247Ма Т: ауегаве 10Ап08-1.2(0.1) 93Ho.A=1.12(0.22) жж 
248 Ат 705608 200# 3# т 3% 14 p-? 
?5Cm — 67392.7 24 348 ky 6 0+ 14 1956 0=91.61 16;SF=8.39 16; 
28-2 
"50m" 68850,8 2.6 1458.1 1.0 146 из 18 8^4 19Sh34 ETJ 2012 ІТ-100 
?5Bk 68130 50 29 у 6+# 14 1956 ате? 
"Bk" 68108 21 —20 50 23.7 h 02 1(7) 14 1956 --705;е-30 5:47 
48BKP 681808 70% 50# 50# (57) 
24866 — 67238 5 333.5 d 2.8 0+ 14 1954 ағз100;5Е-0.0029 3 
24885 703008 50# 24 m3 2-8 14 1956 ?%ғ100;ғ20.25; * 
B* SF-3.5e-4 18 
?5Em — 71898 8 345 s 12 0+ 14 1958 0022100; + ?;SF-0.10 5 
248 ет” 731008 100% 1200% 100% 10.1 паз 0.6 6^ 14 2010 IT 2;a 2; B* ? 
?5Md 769508 1804 7 $3 14 1973 B*=80 10;0:=20 10; 
B*SF«0.05 
248 Мо 806908 220% «Qus 0+ 14 03Ве18 I 2003 $Е? 
+748 D : %B* SF from 01Sh09; other 80Ga07=3e-5% жж 
?9Am 731008 3004 3# m 5/28 B-? 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

?9Cm 70750.7 2.4 64.15 m 0.03 1/2* 1 1956 В-=100 

?9Cm" 70799.5 2.4 48.76 0.04 23 us 7/2: 1 1966 а-100 

?5Bk (9846.3 1.2 3272 а 0.3 7/29% 1114СМ7 Т 1954 В 7:100;0:—0.00145 8; 

SF-47e-9 2 

?9Bk" 69855.1 12 8.777 0.014 300 us 3/2- 11 60А$06 Т 1960 ІТ-100 

Cf 697227 1.2 351 у2 9/2- 1 1954 а-100;5Е-5.бе-7 4 

249Cf" 698677 1.2 144.98 0.05 45 ив5 5/27 1 1967 ІТ-100 

24985 711808 304 102.2 m 0.6 7/2* 1 1956 B*=100;a=0.57 8 

Fm — 73519 6 1.6 m 0.1 7/2* 11 11Lo06 J 1960 В+ %о-339 * 
29 Ма 77180 160 * 25.6 8 0.9 (7/2) 11 198106 TD 1973 о-75 5,37? ж 
?9Md" 772808 1908 100% 100% * 1.9 s 0.9 (1/27) | 1101He35 TJD 2001 a=100 * 
?9No — 817908 280 57 us12 5/2+# . 1103Bel8 T 2003 В+ 5a? * 
Ж Еа T:from 04He28; others 66АК01-2.6(0.7) 59Pe27=2.5(1.0) ж 
*29 Ма Т: ауегаве 19Br06=26(1) 09He20=23(3) 73Es01=24(4) жж 
*249 Ма” Т: symmetrized from 01He35=1.5(+1.2-0.5) жж 
x No T : symmetrized from 03Be18=54.0(+13.9-9.2) ж 
20Cm 72990 10 8300# у 0+ 0 1966 SFz74;a ?;В- ? 

250Bk 729520 2.9 3.212 h 0.005 22 0 1954 В-=100 

?9Bk" 72987.6 2.9 35.59 0.10 29 us 1 4+ 01 08АҺ02 EJ 1966 ІТ-100 

250 ВК” 73038 3 85.6 1.6 213 us8 7+ 01 О8АҺО2 J 1972 1Т=100 ж 
250ВкР 73163.8 2.9 211.80 0.20 2% 01 08АҺ02 EJ IT-100 

250Cf — 711703 1.5 13.08 y 0.09 0+ 0 1954 а=99.923 3;SF=0.077 3 

25085 — 732304 100% * 8.6 h 0.1 6(+) 0 1956 B*~100;a ? 

25055" 734308 180# 200# 150# * 2.22 h 0.05 1(7) 0 1970 В“ғг100:0 ? 

250Fm 74072 8 31.0 m 1.1 0+ 0118Mill T 1954 ағз100;5Е-0.0069 10; ? ж 
250Едү" 75271 8 1199.2 1.0 1.92 8 0.05 (87) 01 08Gr17 ETJ 1973 ITz4100;a 2:87 ?;SF ? * 
?9Mq 78400 90 54 s4 2-8 01 08Ап16 TD 1973 B* 293.0 8;0=7.0 8; * 

B*SF-0.026 15 

250Ма" 78520 90 120 40 AD 42.4 s 45 T 19Vo03 TI 2019 а= ?;B+ IT? 

250No 815708 200# 5.08 us 0.27 0+ 06 185,02 Т 2003 SFz:100;o ?;B * ? * 

?39No" 826208 280% 1050% 200% 36.3 us2.3 (67) 06 20Ка02 ТЮ 2001 SFz:100;IT-?;o ? ж 
*250 ВК” Е: Нот а least-squares fit to gamma-ray data in 08АҺ02. жж 
xPÜEm Т: ауегаве 18МИ 1=32.5(1.8) 08Ga25=28.4(+3.9-3.0) 06Ba09=30.4(1.5); ж 
Em Т: others 06Е002=18(+13-6) 66Ak01=30(3) ж 
*250 2” Т: others 076г17=1.93(0.15), superseded by 08Gr17, 73Gh03-1.8(0.1) жж 
*250Ма — T:average 19Vo03=59.5(9.1) 08Ап16=50(+10-7) 73Es01=52(6); other ж 
x50Md Т: 08Ga25=25(+10-5) in conflict жж 
Md р: %B* SF symmetrized from 80Ga07=0.02(+0.02-0.01); other жж 
жЗОМа р: 960 06Е002=9(+19-7)% жж 
ж250Мо — T:average 175у02,185у02-5.1(0.3) 06Pe17=3.7(+1.1-0.8) 03Ве18=5.6(+0.9-0.7) ж 
*250 Мо" Т : average 20Ка02=34.4(+3.9-3.2) 18Sv02,17Sv02=36(3) 06Ре17=43(+22-15) жж 
*250 Мо" Т: 03Ве18=46(+22-14) 010g08=36(+1 1-6) ж 

2'Ст 76648 23 168 m 0.2 (3/2% 13 1978 В-=100 * 

SIBk 75228 11 55.6 т 1.1 (3/2- 13 1967 В-=100 

IBK” 75264 11 35.5 1.3 58 us4 (7/2+ 13 1966 ІТ-100 

251С{ — 74135 4 898 y 44 1/2* 13 1954 о022100;8Е ? 

251СР" 74505 4 370.47 0.03 1.3 us0.1 11/27 13 1971 IT=100 

2185 74512 5 33 h1 3/27 13 1956 Е=99.5 2;0=0.5 2 

251Бу" 74520 5 84 1.0 > 2008 us (7/2+ 13 1Т?;є? 

21 ет 75959 14 5.30 h 0.08 9/2- 13 1957 В+=98.20 13;0=1.80 13 

251 Ри” 76159 14 200.0 0.1 21.8 50.8 5/27 13 18Re07 ТЈ 1970 ІТ-100 ж 

21М4 78967 19 4.21 т 0.23 (7/2- 13 06Ch52 TD 1973 В+ %а-101 * 

2 Ма? 79020 18 53 8 Ар 208 s (1/27 13 2006 a 2;IT 2 

21Мо 828508 180# 800 ms 10 (7/27 13 06He27 J 1967 a=83 16;B* ?;5Е<0.3 ж 

210" 829608 1808 106 6 ІТ 1.02 8 0.03 (1/2* 13 1997 a=100 

?3No" 839804 1808 1128.0 1.0 1.7 us 17/28 13 06Не27 ITD 2006 ІТ? * 

ltr 878308 200# 300# us В+ 5a? 

*>lCm J: direct B~ feeding to 251 Bk gs (J=3/2-) and 269.1-keV level жж 
xDlOm J: (J=5/2+); expected conf=n3/2[622] жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
*5lFm”  T:average 18Ве07=23.7(1.1) 11As03=21.1(1.9) 06Не20-21(3) 71Di03=15.2(2.3) ж 
*°1Ма Т: ауегаве 06Ch52=4.27(0.26) 73Es01=4.0(0.5) жж 
ж251М№о D : Pæ symmetrized from 01He35=91(+9-22)% жж 
x2!No" В: 142.4(0.5) + 203.1(0.5) + 782.5(0.6) keV gammas in а cascade (о 7/2+ gs жж 
x2!No" J: expected conf=n3(1/2[631],7/2[624],9/2[734]),K=17/2- ж 
2352Cm — 790608 300% 14 m 0+ 06 Bo 5a? 
22Bk 785408 200# 1.8 m 0.5 0692KrA TD 1988 В--%а? 
??Cf 760346 2.4 2.645 у 0.008 0+ 06 18Ве29 D 1954 а=96.8972 27; 
SF-3.1028 27 
2285 77290 50 4717 419 (4+) 06 ЕСК12а J 1956 0=78 2;є=22 2 ж 
25? 2т 76817 5 25.39 h 0.04 0+ 06 1956 002100;5Е=0.0023 2;28+ ? 
??Md 80470 90 2.3 т 0.8 1*4 06 1973 В+ 2100;а 2 
22 ағ 80550 80 80 120 ат 
22Мо 82871 9 2.467 8 0.016 0+ 06 116419. Т 1967 0=67.6 5;SF=31.3 4; ж 
В+=1.1 3 
252No” 84125 9 1254.1 1.6 109.1 ms2.5 (87) 11006 T 2007 ІТ-100 ж 
221: 885408 1908 369 1575 77% 06 08№01 TD 2001 оғ498;5Еғе2:8% ? ж 
??py — 887108 1904 170 30 AD 
x2? Es J : strong direct ғ feeding to 3+ level at 969.8 keV in ??Cf and the жж 
x2? ps J: expected p7/2[633]->n7/2[613] configuration change жж 
x2?No — T:average 116а19=2.47(0.02) 06Le29=2.46(0.05) (a(t)) 2.54(0.07) ж 
x2?No Т: (SF) 12Su22=2.43(0.13) 010g08=2.44(0.04); others 12Sv02=2.3(0.1) ж 
*252№ Т: 04Не28=2.52(0.22) 03Ве18=2.38(+0.26-0.22) ж 
*25?№ Р”: %SF average 010g08=32.2(0.5)% 11Gal9=29.3(0.9)% 03Ве18-32(3) ж 
ж22Мъ№о D: 77Ве09-26.9(1.9); %В+ and Фо from В+/а=0.016(0.005) in жж 
*25? Мо D: іп 02Не01; other &/SF=3.3(0.8) іп 06Le29 in conflict ж 
*252 Мо" E : from a least-squares fit to the gamma rays іп 075019 жж 
x2?No" T: average 111,006-110(8) 08Во21=109(6) 12Su22=109(3), supersedes ж 
x2?No" Т: 075019=110(10) ж 
x» pr Т: average 08№01=270(+180-80) 01He35=360(+1 10-70) ж 
Ly D : PSF 760g02~2% жж 
3Bk 809308 3608 608 m 3/24 1391KrA I 1991 В? 
253Cf 79302 4 17.81 а 0.08 (7/2+) 13 1954 В-=99.69 4;0:=0.31 4 
25385 79010.5 1.2 20.47 а 0.03 7/2%ж 13 05АҺ03 D 1954 a=100;SF=8.7e-6 3 ж 
25355" 79117 4 106 4 > 10# и 3/274 1393М018 IJ IT ? 
?SEm — 79345.5 1.5 3.00 d 0.12 1/22: 13 1957 £-88 1;0=12 1 * 
?SEm" 79486 6 140 6 > 1008 ns 7/2*8 IT? * 
?SEm" 79697 6 351 6 560 ns 60 11/274  1311Anl3 ETJ 2011 IT-100 * 
253Md — 811704 308 12 m8 (7/2) 13 05Не27 D 1992 B+=100;a@~0.7 * 
253Md? 812304 408 60 30 1# m 122% 13 1971 ат? 
253№ 84359 7 1.57 m 0.02 9/2-ж 1318Rall J 1967 а-55 3;B^ SE? * 
23 Мот 84527 7 167.5 0.5 30.3 us 1.6 5/2* 1309He23 T 1973 а-100 ж 
?3No" 85560 110 1196 107 706 us24 19/27% 111906 TJ 2011 ІТ-100 * 
253 Чо? 85620 110 1256 113 552 из 15 25/2+# 13 111.006 JD 2011 IT=100 * 
253+ 88520 160 * 632 ms46 (7/27) | 1301He35 TJD 1985 а-90 10;SF=1.0 6;B* ? * 
25311” — 885608 1908 308 100% * 1.32 s 0.14 (1/27) | 1309He20 TJD 1985 a=90 10;SF=12 3; B * ?; * 
ІТ? 
253+ 936408 4108 * 13 ms5 (7/2)(*4) 0697Не29 TJD 1997 SF~100;a ? * 
?SRP — 938404 4408 2008 1504 * 52 us14 (1/2)(+#) 0697Не29 TJD 1995 SF~100;a ? * 
xPBs р: %8Е from 0/$Е=1.15(0.03)е7 in 65Me02 ж 
«ЗЕ J: favored © decay to 416.6-keV level іп 29 СЕ (J=1/2+) жж 
*253 рт” Е: from 130-150 keV іп 11An13 жж 
xEm" Е: 211 keV above 2? Fm" жж 
*253Ма — T:symmetrized from 92Ка08=6.4(+11.6-3.6) жж 
*253№о — T:average 18Ас08-1.67(0.09) 17М101-1.7(0.2) 09Не23-1.56(0.02) ж 
*253№о Т: 090104=1.57(+0.18-0.15) 67Mi03=95(10) 67СҺ01-105(20) ж 
*253№ — D:£/e*20.45(0.03) іп 11An13 ж 
*253Мо"  T:average 09He23=28(3) 071.011=31.1(2.1) 73Be33=31.3(4.1); others жж 
*253Мо" Т: 11An13=22.7(0.5) 10St14=24(2) outliers ж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
*?53No” E: greater than 1011 keV and less than 1380 keV жж 
ж23Мо" Т: 11L006=706(24); others: 071.011-970(210), 11Ап13-627(5) (r-ce-g(t)) жж 
ж253 №" T: 650(15) (r-ce-802,713,209g(t)) ж 
*253МоР E: less than 120 keV above 25? No" іп 111.006 жж 
*253МоР Т: бот 11An13 using (r-ce-K x rays(t)) жж 
xL; Т: average 09He20=670(60) 11Ап13-552(15) 01Не35=570(+70-60) жж 
xr D : %SF from 17He08; other 01He35=1.3(+3.0-1.0)% жж 
*253] " Т: 09He20 supersedes 01He35=1.49(+0.30-0.21); other 10Не11=1.2(+0.7-0.4) жж 
*25311” р: %SF from 17He08; other 01He35=8(5)% жж 
ж253 ВЕ T : symmetrized from 97Не29=11(+6-3) ж 
*253 ВР" T:symmetrized from 97Не29=48(+17-10) ж 
24Вк 843908 300# 1# т 19 B=? 
2540 81341 11 60.5 d 02 0* 19 1955 5Е-99.692;0-0.31 2; 
28- ? 
254% 81994.2 2.9 275.7 d 0.5 TF 19 1954 оғ2100; 28 -1.74е-4 8; ж 
SF«3e-6 
2545" — 82074.5 24 80.4 14 Ар 39.3 h 0.2 27ж 19 FGK207 Е 1954 В =98 2;IT<3;a@=0.32 1; ж 
€=0.076 7;SF<0.045 
254Б 80902.5 1.8 3.240 h 0.002 0+ 19 1954 о=99.9408 3;SF=0.0592 3 
24Ма 834508 1008 * 10 m3 07s 19 1970 В +100; 2 
73M" 83500# 140# 50# 100# ж 28 m8 3^8 19 1970 B+=100;a ? 
7534 No 84723 10 51.2 s 0.4 0* 19 1966 a=90 1;B+=10 1;SF=0.17 2 ж 
254Мо" 86019 10 1296.4 1.1 264.9 ms 1.4 (8—) 19 1973 IT=100;SF=0.020 12; 
a<0.01 
254Мо" 879408 300# 3217# 300# 184 us3 167% 19 10Не10 EJT 2006 ІТ-100;5Е<0.012 ж 
2541 х 89650 90 12.0 $ 0.9 4# 1919Vo03 T 1981 0=71.7 19;В+=28.3 19; ж 
$Е<0.1 
Pp, 89750 90 107 23 Ар 20.3 s 41 Ня 1919Vo03 ТЕ 2019 a=?;B+ 9119 
254 В+ 93200# 280# 22.9 us 1.0 ot 19 20Kh01 T 1997 $Е=2100;%<1.5 * 
254 р" 945004 3408 13004 2008 4.3 us 0.7 8-4 19 15Dal2 JTD 2015 IT~100;SF<10 ж 
IAR” 952008 5708 2000s 500% 247 us 73 16% 19 15Dal2 JT 2015 IT~100;SF<40 
x? Es J : favored © decay to ?? Bk" (J=7+) жж 
*254 85" Т: other 190е11=51.8(16.1), probably a mixture between gs and isomer decays жж 
*254Мо T : other (recent) 18МИ 1=54(4) жж 
x2^No" T: average 11L006=259(17) 10С101=263(2) 10Не10-275(7) 06Не19=266(2) ж 
x2^No" Т: 06Ta19-266(10); other 73Gh03-280(40) ж 
*254 Мо” Е: 10Не10=2917(3) + x keV; x=300#(300#); 10С101-2930(2), but their level ж 
*254 Мо” Е: scheme is disputed жж 
*254 т Т : average 19Vo03=11.9(0.9)(GSD 01Ga20=13.4(4.2)(IMP); others (not used) ж 
xL; Т: 08Ga25=17.8(+1.9-1.6)(LBNL) 08Ап16-18.4(1.8)(С51) ж 
*25 г T: 89Mu09=10.0(+4.5-2.4)(GSI) 85He22=13(+3-2)(GSI) 06Fo02=22(+9-6)(LBNL), ж 
xr T: presumably affected by the longer-lived isomer жж 
Lr D : other (not used) %0=60(+11-15) %B*=40(+15-11) in 06Fo02 жж 
x^ Rf — T:average 20Kh01=20(3) 15ра12=23.2(1.1) 97Не29=23(3); other ж 
x^ Rf — T: 08Dr05-29.6(40.7-0.6) жж 
ж54ВР" Т: average 15Dal2=4.7(1.1) 20КҺ01-4(1) ж 
?5Cf — 848108 200% 85 m 18 (7/2%) 13 1981: В-=100;5Е 2; ? 
25585 84089 11 398 412 (7/2%) 13 1954 B-=92.0 4;a=8.0 4; 
SF-0.0041 2 
255Fm 83800 4 20.07 h 0.07 7/2* 13 1954 a-100;SF-2.4e-5 10 
?SEmP 84031 4 231.1 0.2 9/2* 13 2013 ІТ-100 
?5Md 84842 6 * 27 m2 7/27 13 1958 1-93 1;0=7 1;5Е? ж 
255Md? 848508 708 10s 708 * 2# m 1/2-# 13 a T ? 
255Мо 86812 14 3.52 m 0.18 (1/2*) 1311As03 TJ 1967 В+=70 5;0:=30 5 
255No”" 870204 1004 210% 100% Ш s 11/2-# ІТ ?;0? 
255М№Р 869104 708 100% 708 Мт > 100 пз 7/28 ІТ? 
2511 89947 18 31.1 $ 1.1 (1/27) 1306СҺ52 TJ 1971 a@=99.7 1;8* 20.3 1;5Е ? 
2551” 89988 19 41 8 Ар 2.54 8 0.05 (7/2) | 1306Chs2 J 2006 ІТ?оағ40 
2551" 90743 22 796 12 <1 из (15/2+) 13 2009 IT~100 * 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

25ІіР? 91412 22 1465 12 1.78 ms0.05 (25/2*) 13 2008 IT~100;@<0.15 

5RF 943308 180# 1.63 s 0.05 (9/27) 1315А05 D 1975 а-52.8 22;SF=47.2 22; 

B*«6 

SRP” 944808 1804 150 22 AD 43 us9 (5/2*) 15An05 ETJ 2015 IT-100 * 

SRP 953808 200# 1050 87 16 us5 19/2+# 20Moll TED2020 IT=100 * 

255Құ? 956308 2008 1300 87 41 us 10 25/28 20Moll TED2020 ІТ-100 * 

5Db — 996004 2808 ж 54 ms 9/2+# 1317Не08 TD 1976 SFX67;a? * 

255рь" 997004 3008 100% 100% ж 2.8 ms 1/278 17He08 TD 1976 SF~100;0 ? 

25Ма 7: favored а decay to 7/2- level at 461.5 keV in ?! Es 

255] ү" Е: 740.0 keV above 9/2+ level, which is <30 keV above 25511" 

255p ір Е: 1408.6 keV above 9/2+, which is «30 keV above 25511" 

2551 rP T : average 091е02-1.70(0.03) 08An16=1.81(0.02) (Birge ratio=3.05); other 

255] р T: 08Ha31=1.4(0.1) 

2555, Т: average 20Мо11-1.60(0.07) 06Не27=1.68(0.09) 01Не35-1.64(0.11); 

2555, T: ойег20КҺ01-1.9(0.2) 

2555, D : %SF average 20М011=51(7) 19КҺ01-53(8) 15Ап05=45(3) 97Не29-45(6) 

2555, D: 97Не29-52(6);  ФВ+ from 15An05 

2555, J : favored a decay to the (9/2-) level at 203.6 keV in ?!No 

?5Rf" Т: other 20Kh01>30 us 

255Rf" Т: symmetrized from 20Mol 1=15(+6-4) 

25°В Е; 900-1200 keV above the gs іп 20Mol1 

255Rf? Т; symmetrized from 20Mol 1=38(+12-7) 

255RfP Е: 1150-1450 keV above the gs in 20М011 

255Db Т: other 830gZW=1.6(+0.6-0.4) 

256C 87040# 310# 12.3 m 1.2 0+ 17 1980 SF=100;a ?;28- ? 

25685 — 871904 1008 *& 7.6 h T 17 1976 В-=100;В- SF=0.002 

2565" 871904 1408 0st 1004 *& 25.4 m12 ot# 1781Lol5 T 1981 В -100 

256Fm 85485 3 157.1 m 1.3 0+ 17 1955 5Е=91.9 3;0=8.1 3 

256Ма 87460# 120# * 777 m 1.8 (17) 17 1955 В+=90.8 7;0=9.2 7;SF<3 

256Md" 87620 70 160% 100% ж 1008 m 7-4 В+ 30 SF? 

256 Ма? 877008 120# 240# 140# ат 

256№ 87823 8 2.91 s 0.05 0+ 17 1963 0=99.45 5;SF=0.55 5; ? 

2561 91750 80 27.9 5 1.0 (07,38 17 1965 а-85 1087-15 10;SF<0.03 

Pep, 919808 90# 230# 40# 17 

256 В. 94222 18 6.60 ms 0.05 0* 1720Moll T 1975 SF=99.69 10;a=0.31 10 

2566" 953404 1004 11208 100% 25 us2 47% 1715Kol4 J 2009 IT=100;SF ? 

2566" — 956204 1004 14004 100% 17 us2 8# 17 2009 IT=100;SF ? 

ISERP 966208 2004 24008 200% 27 ив5 17 2009 IT=100;SF ? 

256Db 1003004 1908 1.7 s 04 978 1701He35 TD 2001 а-70 11;8* 230 11;SF ? 


s"  T:81Lol5225.4(2.4), but the uncertainty is 2 standard deviations 
D : PSF symmetrized from 90Но03=0.53(+6-3) 
T : average 20Мо11=6.75(0.49) 20Ku23=6.90(0.23) 185у02-5.75(0.17) 
T: 13Ri07,12Gr12=6.9(0.2) 11Во20=6.9(0.4) 10St14=5.1(1.0-0.7) 
T: 09Je01=6.67(0.09) 080г05=6.70(0.09) 97Не29-6.2(0.2) 840g02=6.7(0.2) 
256. D : Pæ average 20Ки23=0.29(+0.13-0.10) 97He29=0.32(0.017); other 
D: PSF 10St14=97(+2-6)% 
T : other 20Mo10=18(7) 
Т : symmetrized from 01He35=1.6(+0.5-0.3); other 8305.А=2.6(+1.4-0.8) 





25785 894008 410# 77 а 02 7/29 13 1987 B-=100;a ? 

7Fm 88590 4 100.5 а 0.2 9/2+ 13 13As02 J 1964 @=99.790 4;SF=0.210 4 

27Ма 88992.5 1.6 5.52 h 0.05 (1/27) 13 1965 є=85 3;0=15 3;SF ? 

257№ 90247 6 24.5 s 0.5 (3/21) | 1302Holl D 1967 0=85 8;B^-15 8;SF ? 

257 Мог 905508 120# 300# 120# 9/2%% 

?Upr 926708 408 ж 6.0 $ 0.4 7/22% 1316Не08 J 1971 07:100; * ?;$Е? 

STL” 927708 60# 100% 50# * 0.27 s 0.12 1/278 16He08 TI 2018 о? IT? 

Up, 928208 1108 150% 100% ат 13 

S7RF 095866 11 5.0 $ 02 (1/22) 1313807 Т 1969 а-89.3 14; В1=9.4 14; 
SF-1.33 

IRP” 95940 10 73 11 АР 4.5 $ 02 11/274 13 10504 TJ 1997 а-88.5 15;В+=11.5 15; 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
SF? 
257 97022 10 1155 11 AD 106 us6 21/2+# 13 138107 TJ 2009 IT=100 * 
257рь 100150 160 * 2.3 8 02 9/2+# 1309Не20 T 1985 Q»94;SF«6;B* ? * 
257рь" 1002908 200 140% 110# * 670 ms 60 (1/27) 13 09Не20 T 1985 а>87;8Е<13;В+ ? ж 
ж257] Т : average 10St14=6.3(+0.9-0.7) and 5.8(0.5); others (not used) ж 
xr T: 97He29=3.3(+0.5-0.4), 4.3(+1.3-0.8) 76Ве.А-0.646(0.025) ж 
*25 pr Т: 71Es01-0.6(0.1) ж 
ІІ" у: direct fj^ decay feeding from 257 ВЕ (J=1/2+) жж 
xL, Т: symmetrized from 16He08=0.203(+0.164-0.063) жж 
SR J : favorite œ decay to the (1/2+) level at 670 keV in ?? No жж 
ж257 В. T : average 13Ri07=6.1(0.5) 10St14=5.5(0.4) 10Ве16=4.8(0.2) 09Qi04=4.7(0.3); ж 
*257 В. T: others 855003--3.8(0.8) 74Ве.А-4.8(0.3) 71Gh03-4.8(0.5) ж 
*257 В. D : %B* from 16Не08, stated that 105 4=19.4(1.4) is а misprint; other жж 
*257 В. D: 090104-2(1)% ж 
АТҚЫР" Е: other 97He29=118(4) keV from direct comparison of two alpha lines жж 
x Rf" Т: average 13Ri07=4.7(0.4) 10St14=4.9(0.7) 10Ве16-4.6(0.3) 97He29=3.9(0.4) ж 
x27Rf" Т: 08Dr05-4.1(40.7-0.6) 090104-4.1(:-2.4-1.3) ж 
*257 В" р: ФВ from 16He08 жж 
xR” Е: 1082(2) keV above 257 ВР" in 10Ве16 жж 
жЭТЕР Т: others 10Ве16-134.9 (7.7), reanalyzed іп 13Ri07 to 10Ве16-110(5) жж 
жЭТЕР Т: 20М010=105(19) 09Je01=109(13) (same group ав 138107) ж 
ЖЫР Т: 090104=160(+42-31) ж 
ж257рь Т : from 09He20, supersedes 01He35=1.50(+0.19-0.15); 10Не11=1.5(+0.9-0.4) жж 
*257рь" Т: from 09He20, supersedes 01Не35=760(+150-110); 10Не11-360(:-220-90) жж 
*257рь" J: favorite œ decay to 25511" [J=(1/2-)] жж 
25885 — 927004 400% 4# т Bo 5a? 
25° рт — 904304 2004 370 us14 0+ 1786Hu05 Т 1971 SF~100;a ? 
2%М4 91690 3 * 51.59 d 0.29 8# 1793М018 р 1970 0—100;В + <0.0015; ж 
В- «0.0015 
28Ма4" 916908 2008 оя 200% ж 57.0 m 0.9 17$ 1793Mol8 D 1980 £-85 I5;SF«15;B- ?; * 
а<12 
280 914808 100% 1.23 ms 0.12 0+ 1718Brl3 T 1989 SF~100;a ? * 
281) — 947804 1008 3.92 s 0.33 17 14Ha04 TD 1971 а-97.4 18;B ^ 2.6 18 
Pp, 950208 140% 240% 100% ат 
2%ҚҒ 096344 16 12.5 ms0.5 0+ 1720Moll T 1969 SF=95.1 16;0=4.9 16 * 
258 р" 975408 3008 12004 300% 3.4 ms1.7 17 16Не15 ITD 2016 IT= ?;а ?;В+ 2 ж 
258Rf" — 978404 5008 15004 500% 15 us10 17 16Не15 ITD 2016 IT ?; SF? 
258рь 101510 90 & 2.17 s 0.36 078 1719Vo03 TJ 1985 а-64 10;B*=36 10 * 
258 ры" 101560 90 53 14 АР & 441 s 0.21 5*8 17 19Vo03 TEJ 1981 а=77 8-23 8;SF ? * 
25852 — 1053004 4104 2.7 ms0.5 0+ 1717He08 TD 1997 SF~100;a ? * 
*258 Ма Р”: derived from: “the sum of SF, € and В” decay branches < 0.003%” in жж 
x25Md р: 93Мо18 апа T(SF)>150000 y, from 861.016, thus %5Е< 1е-4% жж 
*258 Ма” р: %SF<15 derived from 93Mo18 “the sum of SF and В” decay branches < 30%” жж 
*258 №№ — T:average 18Br13=1.24(+0.16-0.14) 89Hu09=1.2(0.2) ж 
*258 Е Т: ауегаве 20М011=8.79(1.12) 19Не17=14.2(+1.2-0.4) 16Не15-10.0(1.1) ж 
*258 + Т: 08Ga08=14.7(+1.2-1.0) 855003=13(3) 69Gh01-11(2); other ж 
xD58Rf Т: 20Ku23-12(416-10) ж 
ж258ВР" Т: symmetrized from 16He15=2.4(+2.4/-0.8) жж 
ж258рЬ T: others 16Не15=3.6(0.3), 2.8(0.6) 09Не20-1.9(0.5) ж 
x58Db D : from 09He20 жж 
ж258рь" T: others 16Не15-4.4(1.0) 09He20=4.3(0.5) О6Ео02=4.8(+1.0-0.8) ж 
ж258рь" Т: 01Са20=4.3(1.1) 85Не22=4.4(+0.9-0.6) ж 
*258 ры" р: from 09He20; others %В+ 06Ео02=39(+11-9) 85Не22=33(+9-5) жж 
*258 So T : symmetrized from 17Не08=2.6(+0.6-0.4), determined by combining data жж 
*258 55 T: from 09Е002, 02Pa.A and 97Не29 жж 
259Fm 937008 280% 1.5 $ 02 13 1980 5Е-100 
29Ма 935604 1008 1.60 h 0.06 7/273 13 1982 SF~100;a ? 
79No 94079 6 58 m5 9/2* 1313As02 J 1973 а-75 4;=25 4;SF<10 
259NoP 943104 1508 2308 150% 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

211 958508 70# 6.2 $ 0.3 1/27% 13 1971 а-78 2;SF=22 2;B* ? 

?9p, 962008 1708 350% 150% 

259R 98370# 70# 2.63 8 0.26 3/2+# 13 08ба08 Т 1969 а-85 4: “-15 4;8Е<3 ж 

RFP 984308 100# 60 70 Nm (7/2%) 

Rf — 985708 110# 210 90 Nm (9/27) 

Db 101990 60 510 ms 160 9/2+# | 1301Ga20 D 2001 а-100 

2952 1065208 180% 402 ms 56 (11/27) 13 15Ап05 TJD 1985 a@~100;SF 2; B * ? 

?9$g" 1066104 180% 87 22 Ар 226 ms27 (1/2*) 15Ап05 TJD 2015 02:97 1;SFx3 18% ? 
OR: T : average 08Ga08=2.5(+0.4-0.3) 94Gr08=1.7(+0.8-0.5); ж 
x259R T : others 06Gr24=1.9(+1.3-0.5) 04Ео08-2.2(--1.7-0.8) 03Gi05=4.0(+7.3-1.6) ж 
+2598. Т: 98Но13=2.6(+1.4-0.7) 85S003=3.4(1.7) 81Be03=3.0(1.3) жж 
ж259 В. Т: 73Dr10=3.2(0.8) 69Gh01=3.2(0.8); 10М114(1 event)=107 ms ж 
OR: I: 08Ga08 suggest existence of an isomer formed only in direct production жж 
OR: р: %B* 08Ga08=15(4)% to 2591 r followed by SF; %SF 17He08 «396 жж 

200Fm 95770# 4408 ЕО 1# m 0+ $Е? * 

20Ма 965508 320# 278 4 08 9992Lo.B TD 1989 SF~100;0<5;€<5;B~ «3.5 * 

2604 956108 200% 106 ms8 0+ 99 1985 SF-100 * 

2601; 98280# 130# 3.0 т 0.5 99 1971 а-80 20;B*=20 20 

?ORf 991508 200% 21 ms1 0+ 99 855003 Т 1985 SFz:100;o ?;B * ? * 

2Db 1036704 904 1.52 s 0.13 99 77Be36 TD 1970 а-90.4 6;SF=9.6 6; В+ ? * 

260рь” 1037704 1804 100% 1504 

2605» 106547 21 4.95 ms 0.33 0* 99 09He20 TD 1984 5Е-71 3;0=29 3 ж 

2Bh 1131208 2004 41 ms14 1608Ne01 TD 2008 07:100; * ?;SF ? * 
Fm І: T1/2~4 ms and %SF=100 mode were reported in the 92Lo.B, but the жж 
*260 рт I: results were not confirmed in the subsequent experiment by same жж 
x0Fm I: group (971.о.А) жж 
Ма Т: from 92Lo.B supersedes 86Hu01=31.8(0.5), same group жж 
*260 Мо Т: оћег 190е11=155(+212-57) ж 
ORF Т: others 08Ga08-22.2(43.0-2.4) 08Go.A=21(+7.3,-4.3) 13Ми08=12(11) ж 
x29Db Т: others 04М026=1.5(+0.8-0.4) 04Ga29=0.89(+0.79-0.35) 70Gh02-1.6(0.3) ж 
Db Т: 71Dr01=1.4(+0.6)0.3) ж 
x20Sg Т: supersedes 85Ми11=3.6(+0.9-0.6) жж 
Se Р”: other 85Ми11 %SF=50(+30-20)% апа %@=50(+20-30)% ж 
*260 Вр T : symmetrized from 08Ме01-35(--19-9) ж 

21Ма 985808 5108 40# m 7/2-% а? 

?!No 984608 200% 3# h a? 

г  99560# 200# 39 m 12 1/27% 99 1987 SF~100;a ? 

"Rf 101320 70 *& 2.1 $ 0.2 3/2+# 15 ИНа!3 TD 1970 SF=82 4;0=18 4 * 

2618" 1013908 120# 70% 1004 *& 74 s 5 11/274 1513Ми08 T 1970 0:100; * ?;$Е? * 

261 р 1015504 120# 230# 100# 

261Db 1043108 1108 47 s 1.0 9/2+# 99 135004 TD 1970 SF=73 11;0=27 11 * 

261рь» 1045908 230% 280% 200% 

2615р 108005 18 183 ms5 (3/2*) 9910544 TJD 1984 0.98.1 4;B * 21.3 3; ж 

SF-0.6 2 

2615” 1081108 508 100% 50# 9.3 us 1.8 7/29% | 9910Bel6 T 2010 IT-100 * 

218 113080 180 12.8 ms3.2 (5/2) 9910Не11 TJD 1989 ағ2100;5Е ? * 
ж261 В. Т: average 12На05=2.6(+0.7-0.5) 11На13-1.9(0.4) (0(0)) and ж 
ж261 В. T: 1.8(0.4) (SF(t)) 08Go.A=2.2(+0.9-0.5) 08Dv02-3(1) 96Lal 1=2.1(0.2); ж 
POR: T: others 02Но11=4.2(+3.4-1.3), 13Mu08=3.9(3.0) 15Mo25=4.7(+3.6-1.4) ж 
#761 R: Т: 08М009=2 events at 2.97 апа 8.35 94La22=1.2(+1.0-0.5) originally жж 
VOIR: T: attributed to 262 ВЕ, but re-assigned in 08Go.A and 11Hal3 to жж 
9761 R: T: 2 ВЕ жж 
ж261 В. D : %5Е average 11На13=73(6) 12На05=82(9) 13Mu08-88(5); other 08Dv02-91 ж 
*261 ВР" Т: ауегаве 02Но11=78(+11-6) 005у01=74(+7-6) 71Gh01=65(10); others ж 
*261 ВР" Т: 13М008=19(+5-3) 12На05-59(42) 08 у02--20(--110-10) 08Ga08=7 1(+342-33) ж 
ж261рь Т : average 13Su04=4.7(+3.6-1.4) 10St14=4.1(+1.4-0.8); others жж 
ж261рь Т: 04Ga29=1.70(+0.79-0.49) 71Е102=1.8(0.6) 71Gh01=1.8(0.6) ж 
x261 Db D : from 13Su04 where 11 SF and 4 & events were observed; жж 
ж261рь D: uncertainty estimated Бу Nubase жж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) discovery (%) 

261 Sg T : average 10St14=184(5), supersedes 09He20=195(15), 10Be16=178(14) ж 

26150"  T:symmetrized from 10Be16-9.0(42.0-1.5) жж 

261 ВВ Т : symmetrized from 10Не11=11.8(+3.9-2.4); others 06Е002=10(+14-5) жж 

%IBh Т: 08№08=6.7(+3.8-1.8) 89М009=11.8(+5.3-2.8), superseded by 10Не11 ж 

261Bh D : no SF decays were observed in 10Не11 (%SF<5) жж 

Md 1016704 450% 38 m SF 30? 

??No 1001004 3605 ^ 5 ms 0* 0 1988 5Е-100;0 ? 

2621 — 1021108 200 ~4h 0 1987 Bt=?;SF<10;a ? 

??Rf 1023904 2208 250 ms 100 or 0108Go.A TD 1985 SF~100 ж 

??Rf" 1033908 460# 1000# 400# 47 ms5 (87,97) 855003 TD 1978 SF-100 

262рь 1062504 1404 34 5 4 01 14На04 TD 1971 5Е-52 4;0=48 46% ? 

22рь? 106300# 1604 50% 70% а? 

26285 108369 22 10.3 ms 1.7 0* 0117He08 D 2001 SF=94 6;0 ? ж 

262SgP 109230 110 860 110 Ар 97% ж 

??Bh 114250 90 84 ms 11 0109He20 T 1981 a~100;SF<20 ж 

2628" 114470 10 Ар 9.5 ms 1.6 0106Fo02 Т 1981 002100;5Е 2 ж 

28 gf T : symmetrized from 08Go.A=210(+128-58), 7 SF events; others 85S003=1.3(1) жж 

RF Т: 96 а11=2.1(0.2) 94La22-1.2(41.0-0.5) 98Ти01=2.5(+2.4-1.6). 11На13 and ж 

262 ВЕ Т: 08Со.А suggested that the long-lived activities belong to 26! ВЕ жж 

262" ү; assigned as а К isomer іп 96Lal 1 жж 

262pp T : symmetrized from 14На04=33.8(+4.4-3.5); other 15Мо25=39(+53-14) жж 

26255 T : average 06Gr24=15(+5-3) 17He08=8.5(+2.3-1.5), determined by merging жж 

26255 T: data from 01Но06 and 12Ас04 жж 

26257 1: favored a decay from 256Ң6!" (J=9-#) жж 

2©Bh Т: average 09He20=83(14), supersedes 89Mu09=102(26) 06Е002=84(+21-16); жж 

??gh Т: other 083№08=120(+55-29) жж 

??gp" Т: average 06Е002=9.6(+3.6-2.4) 97Н014(11 events)=12.2(+5.5-2.8) жж 

22Bh” Т: 89Mu09=8.0(2.1); others 09Не20-22(4) 083е08(4 events)=16(+14-5) ж 

295550 1031308 4908 208 m а XSF? 

2631г — 1036708 220% 5# h 1/27# a? 

Rf — 1047608 1508 П m3 99 03Kr20 TD 2003 . 5Еғ100;0 ? * 

RFP 1050604 2508 

263рь 1071108 1708 29 89 9/2+# 9992Кі01 DT 1992 SF=56 14;0=37 14; * 

В+=6.9 16 

263рығ 1073704 2604 

235 1102004 1008 * 940 ms 140 3/2+# 99 066124 TD 1974 а-87 8;SF=13 8 * 

2655” 1102504 100% Nm* 420 ms 100 7/2*# 99045008 T 1995 a@~100;SF ?;IT ? * 

2655? 110290% 100% Ар 

238, 1145004 3108 2004 ms 5/22% 99 а? 

26395 — 1196808 2008 0.9 ms0.4 3/2+# 99 090102 TD 2009 ағ2100;5Е ? ж 

2635” 1200004 2004 AD 14 ms 11/273 a~100;SF ? 

263 ВЕ T : average 03Kr20=24(+19-7)m 93Gr.C=500(+300-200)s 92Cz.A=600(+300-200)s; жж 

263 ВЕ T: other 082у02=8(+40-4) s using one SF event жж 

263рь D : %SF symmetrized from 92Kr01=57(+13-15)%; %B* average 03Kr20=3(+4-1)% жж 

23Db р: 93Gr.C=8(2)% жж 

263 Db Т : symmetrized from 92Kr01=27(+10-7); other 981К02=54(+98-21) from SF(t) жж 

26350 T : average 06Gr24=820(+370-190) 94Gr08=553(+336-152) 74Gh04=900(200), all жж 

2635 T: produced in direct reaction population жж 

2655ыы Т: average 04Fo08=290(+170-90) 04Мо40=549(+300-143) 03Gi05=222(+404-87) жж 

26359" T: 98Но13=310(+160-80), all produced via а decay of 267 Hs; жж 

2635от T: other 10М114-т-702 ms via @ decay of 267 Hs жж 

263 Hs T : symmetrized from 09Dr02=0.74(+0.48-0.21) 6 events observed жж 

263Ң$ D : no SF observed іп 09Dr02 (%SF<8.4) жж 

??No 1050104 5904 1# m or а XSF? 

2641г — 1063804 440# 10# h а 2;SF ? 

??Rf — 1060808 3608 1# h or a? 

264рь 1092604 2408 3# т a? 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 














Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 
26452 — 1107804 2804 78 ms25 0+ 06 17Не08 TD 2006 $Е>80; а ? ж 
?^Bh 1159604 1808 1.07 s 0.21 99 04Mo26 TD 1995 a~86;SF~14;B+ ? * 
264BhP 1162904 2308 3308 150% ат 
24$ 119563 29 0.7 s 03 or 99 17Не08 TD 1986 @=70 30;SF=30 30 ж 
x26 Sg T : symmetrized from 17Не08=68(+32-16), determined by merging data from жж 
20450 Т: 10М114, 063110 апа 066124 жж 
x Sg D : no @ observed in 17He08 (960: «36) ж 
Bh T : average 04Мо26=0.9(+0.3-0.2) 04Ga29=1.17(+0.88-0.44) жж 
x?^Bh Т: 02Holl-1.02(40.69-0.29) жж 
ж264Н5 T : symmetrized from 17Не08=0.63(+0.34-0.16), determined by merging data жж 
ж264Н5 T: Ном 87Mul5 апа 11Sa41 жж 
x204 Hs D : PSF symmetrized from 17Не08-20(--40-20), determined by merging data жж 
x29 s D: from 87Mul5 and 11Sa41 жж 
2651г 1082308 550% 104 h 1/278 а SF? 
"Rf 1086908 3601 1.6 m 0.6 9/2+# 15 16Но09 TD 2010 SF~100;a ? * 
265рь 1103804 2208 158 m 9/2*8 a? 
26552 1127908 1408 ж 9.2 s 1.6 11/2-# 1512На05 TD 1994 a>50;SF 2 ж 
2655" 1127904 130% —10# 160# * 164 s 2.4 1512Ha05 TD 1994 a>50;SF ? * 
258, 1164004 2408 1.19 s 0.52 5/24 | 9904Ga29 TD 2004 а-? * 
26595 120900 24 1.96 ms0.16 3/27% 99 09He20 Т 1984 a~100;SF ? ж 
2655” 121130 24 229 22 Ар 360 из 150 11/2-# 99 09Не20 Т 1995 a~100;IT ? ж 
?95Mt — 1266204 4408 2# ms а? 
ж265 В. T : average 170g01,15Ut02=1.0(+1.2-0.3) 16Но09=61(+84-22)5; other жж 
ж265 Т: 10Б106-105(:-503-48) s, one SF at 152 $ ж 
#7 So Т : average 12На05=8.5(+2.6,-1.6) 080009=8.9(+2.7-1.9) жж 
x29Sg" Т; average 13Su04=20(+15-6) 12На05=14.4(+3.7,-2.5) 082и09=16.2(+4.7-3.5); ж 
x29Sg" Т: others 082у02=15(+7-4) 062у01=14.9(+9.1-4.1) 98Т001=7.4(+3.3-2.7) жж 
ж2655от Т: 08Мо09 2 events at 23 and 80 s ж 
*265 ВВ T : symmetrized from 04Ga29=0.94(+0.70-0.31) жж 
*265Ң$ Т : ауегаре 09Не20-1.9(0.2) 99Не11=2.0(+0.3-0.2) жж 
ж265Н5" Т: symmetrized from 09Не20=300(+200-100); other 99Не11=750(+170-120) жж 
261: 111660# 540# 22 h 14 1919Kh04 TD 2014 5Е-100 * 
?*9Rf 1101408 4108 4# h ot a SF? 
266Db 1127404 2808 80 m 70 19170g01 T 2007 о ?;$Е=?;В* ? * 
2665 — 1136204 2508 390 ms 110 0* 1917He08 D 2006 SF>90 * 
?*6Bh 1181004 1608 10.6 s 22 1920Ha27 T 2000 аға100:87% 2;SF ? * 
?9Hs 121140 27 3.0 ms0.6 or 19 12Ас04 TD 2001 @=76 9;SF=24 9 * 
266 Ну" 122240 90 1100 90 Ар 280 ms220 97% 12Ас04 Т 201 a~100 ж 
266Mt 127670 100 2.0 ms0.5 19 09№02 Т 1982 002100;8Е ? * 
266 Ме" 128810 120 1140 90 АБ 6 ms3 97Но14 TD 1984 @=100 * 
ж266] т Т : symmetrized from 19Kh04,14Kh04=1 1(+21-5) жж 
x? Db — T:symmetrized from 170g01,070g02=22(+105-10), one event at 31.74 m жж 
#766 So T : average 130g03=280(+190-80) 08Dv02=360(+250-100), supersedes жж 
#766 So Т: 06Dv01=444(+444-148); others 98Tu01=21(+20-12) $ 941.а22=10-30 s жж 
Bh T : symmetrized from 20Ha27=10.0(+2.6-1.7); others: 15Mo25=2.2(+2.9-0.8) жж 
Bh Т: 060103=0.66(+0.59-0.26) жж 
ж266Ң6 T: average 11Ас.А=2.97(+0.78-0.51) 01Но06=2.3(+1.3-0.6) ж 
ж266Ң6” T : symmetrized from 12Ас04=74(+354-34); the possibility in 01Но06 that жж 
ж266Н5" Т: 01H006=6.3(+8.6-2.3) is ruled ош by (һе 12Ас04 data жж 
ж266Н5" Ј: from 15Kol4, expected conf=n?(7/2[613],11/2[735]) жж 
Mt Т: average 09№е02=3.3(+2.5-1.0) 97Но14=1.7(+0.6-0.4) ж 
*266 Ме" Т: symmetrized from 97Но14=3.4(+4.7-1.3), 3 events at 7.8, 2.0 and 5.0 ms жж 
?URf — 1134404 5808 25 В 1.5 05 170901 TD 2004 5Е-100 ж 
PRFP 1135208 580% 80% 100% 
267рь 1140104 3708 20 В 1.1 9/2*# 05 170801 TD 2004 SF=100 ж 
26752 1158108 2604 1.8 m 0.7 08ру02 TD 2008 SF=83;a@=17 * 
2615о? 1158304 2708 20% 50% 
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Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

Bh 1187704 2608 22 s 10 5/24 05 2000 а-100 * 

26795 1226604 100# 55 ms 11 05 04Мо40 Т 1995 а/>80;5Е ? ж 

?67Hs" 122700# 1004 39 24 Ар“ 990 и890 05 04Fo08 TD 2004 a=?;IT ? * 

TMt 1277908 500% 104 ms а? 

267% 1338808 2004 10 ив8 3/2+# 05 95Gh04 Т 1995 a=100 ж 
PORE T : symmetrized from 170g01,060g05=1.3(+2.3-0.5), supersedes 040g12 опе жж 
ж267 ВЕ T: eventat 2.3 В жж 
ж267рь — T:symmetrized from 170g01=1.3(+1.6-0.5) жж 
ж2675р Т : symmetrized from 08Dv02=80(+60-20) s; other 990g.B=19 ms not trusted жж 
*267 ВВ T : symmetrized from 00Wi15=17(+14-6); other 00Е105=14(+9-4) ж 
*267Н5 Т : symmetrized from 04М040=52(+13-8), combining the 04М040 (t=77(+31-7)) жж 
*267Н$ Т: ап498Н013 (7=72(+28-16)) data ж 
ж267Н5" Т: 04Е008(2 events)=940(+120-45)us; other 04М040(1 event)=0.80(+3.8-0.37)s жж 
*267р T : 95Gh04=2.8(+13.0-1.3), one event with т=4 us ж 

SRF 1154808 6608 1# h ot а SF? 

268рь — 1170604 5304 29 h 3 19170g01 T 2004 SFz:100;B* ?;0 ? ж 

268 Ы» 1172108 5408 150 80 

26852 1168004 470# 2# т 0+ а 2;SF? 

268 ВЫ 1207108 380# 1908 s а SF? 

?9H8s — 1229708 3004 1.4 s 1.1 or 10414 TD 2010 a~100 * 

268Mt 1291508 230# 23 ms7 19 04Мо26 Т 1995 а-100 ж 

26875 — 1336504 300% 100% us 0% a? 
x268Db T : symmetrized from 170g01=28.3(+3.3-2.6); others 16Fo10=28(3) жж 
ж268рь Т: 13Rul1=26(+7-5) 130g01=25.9(+6.2-4.2),supersedes 120g02=27.9(+7.8-5.0) ж 
ж268рь Т: 050g02=29(+9-6) 040g03=16(+19-6), 07$18=28(+11-4) ж 
ж268Н5 Т : symmetrized from 10№114=0.38(+1.8-0.17) жж 
268 МЕ T : symmetrized from 04Мо26=21(+8-5), 14 events; other 02Но11=42(+29,-12), ж 
268 МИ T: 6events жж 

?9Db 1191504 6208 3# h 9/2+# а SE? 

269Sg 119690# 370# 5m2 19170g01 T 2010 a~100;SF 2 ж 

?9Bh 1214808 370% 14 m 5/28 а? 

?9Hs 1244908 1308 15 s 7 9/2+# 05 15М025 T 1996 а-100 * 

?9Mt 1293008 310# 100# ms а? 

269р 134830 30 230 из 110 0595Ho03 T 1995 a=100 ж 
x29Sg Т: average 170g01,15Ut02=3.1(+3.7-1.1)m 16Но09=185(+254-68)3; other ж 
269 бо T: 10Е106-128(--613-58) s, one alpha event at 185 $ жж 
OHS Т : symmetrized from 15Mo25,13Su04=12(+9-4) жж 
PDs Т : symmetrized from 95Но03=170(+160-60) ж 

20Db 1224008 5808 1.7 h 1.0 19 14Kh04 TD 2010 5Еғ-87;0ғ213 ж 

2705» 1214304 460# 3# т ot а ?;SF? 

2Bh 1242304 3004 3.8 ш 3.0 19 170801 TD 2007 a=100 ж 

270BhP 1249204 360# 690# 2004 

2705 1251108 250# 9 $4 0+ 19 130203 TD 2003 @=100;$Е ? * 

270МЕ 1307108 190# 800 ms 400 19 15Mo25 TD 2004 a~100 ж 

27005 134680 40 205 us48 or 19 12Ас04 TD 2001 a~100;SF ? ж 

270" 136070 60 1390 60 Ар 4.3 ms 1.2 107% 19 12Ас04 Т 2001 a~70;IT~30 ж 
ж270рь — T:symmetrized from 14Kh04=1.0(+1.5-0.4), combines 14Kh04 апа 130504 data; жж 
ж270рь Т: other 19Kh04,14Kh04=1.0(+1.9-0.4) жж 
Bh T : symmetrized from 170g01=61(+292-28) жж 
Hs T : symmetrized from 130g03=7.6(+4.9-2.2); other 03Tu05=3.6(+0.8-1.4) жж 
x? "Mt T : symmetrized from 15Мо25=0.48(+0.66-0.18)$ жж 
*270 ру Т : average 12Ac04=200(+70-40) 01Но06-100(--140-40) жж 
*270р5"  T:symmetrized from 12Ac04=3.9(+1.5-0.8); other 01H006=6.0(+8.2-2.2) жж 
ж270рт Ј: from 15Kol4, expected сопё=п2(9/2[615],11/2[725]),К=10- жж 

27152 1246208 5904 22 m 1.1 06 170201 TD 2004 о=42 23;SF=58 23 ж 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery 

7"!Bh 125860# 380# 2.9 s 1.9 05 170201 TD 2013 a=100 * 

2195 127690# 280# 10# s 2008 a ?;8Е ? 

271Mt 131100# 330# 400# ms а? 

21р 1359508 1008 *& 144 ms 53 05 16Но09 TD 1998 5Е-75;0-25 ж 

2711р” 1360204 1004 68 27 AD*& 1.7 ms0.4 05 1995 a=100 ж 
#77189 T : symmetrized from 170g01=1.6(+1.5-0.5) жж 
x? ВВ Т : symmetrized from 170g01=1.5(+2.8-0.6) жж 
x?" Ds Т : average 16Но09=96(+96-32) 04Мо40=86(+117-22) ж 
ж271р5" T : symmetrized from 04М040=1.63(+0.44-0.29), combining the 04Мо40 жж 
xps" T: (7=2.9(+1.3-0.7)) and 98Ho13 (t=1.8(+0.8-0.4)) data ж 

225: 1265208 6908 4# m ot о ?;8Е ? 

22Вһ 128790# 530# 11.3 5 1.8 1916Е010 T 2004 оғ/100 ж 

27295 129000# 510# 10# 8 or а SE? 

224 1334808 4904 400% ms о ?;8Е ? 

2772р 136080# 420# 200# ms ot SF? 

272Ве 1427708 230% 4.2 ms1.1 19 15Мо25 Т 1995 a=100 * 
*272 Bh Т : symmetrized from 16Fo10=10.5(+1.5-1.1); other 170g01=10.6(+1.6-1.1), жж 

272ВЬ Т: same raw data аз 16Ғо10 жж 
PR T : symmetrized from 15Mo25=3.8(+1.4-0.8); other: 02Но11=1.6(+1.1-0.5) жж 

2735 1299208 400# 5% т 5Е? 

25Вһ 1306804 6604 1# m а XSF? 

273Hs — 1317704 3704 1060 ms 500 15 170801 T 2010 025100; SF ? * 

2735? 1319704 390% 200% 1008 a SE? 

23МЕ 1347808 420% 800% ms а SE? 

2773р 1382908 1408 240 us 100 0515Mo25 T 1996 a~100 ж 

273Ds" 1384904 1408 198 20 ЕП 120 ms 05 1996 a=100 

273Re 1428904 4008 2# ms a? 
x23 Hs Т : symmetrized from 170g01,15Ut022760(4-710-240); other 16Но09=765(+765-255) жж 
x? Ds T : symmetrized 15Mo25,13Su04=190(+140-60) жж 

24Bh 1337604 5804 57827 19 170801 TD 2010 а-100 ж 

?7^Hs 1334108 4708 500# ms 0+ а SF? 

274МЕ — 1372504 3804 850 ms 540 19170g01 TD 2007 a=100 * 

274Ds 1392008 390# 10# ms ot о ?;8Е ? 

27482 144610# 210# 20 ms 11 05 15Мо25 TD 2004 a~100 * 
x?" Bh Т : symmetrized from 170g01=44(+34-13) (recommended), based on жж 
x?"^Bh Т: 14Kh04=30(+54-12) 130g04=54(+65-19) ж 
*274 МЕ Т : symmetrized from 170g01=440(+810-170)ms, based оп data from 070202 жж 
x" Rg T : symmetrized from t=18(+24-7) in 15Mo25 жж 

75Bh 1357804 600% 14 m 5/27% $Е? 

27595 136490# 590# 280 ms 130 05 170801 TD 2004 a=100 ж 

275НзР 1367508 6008 260% 100% 

275МЕ 1387708 3908 31 ms17 05 170501 TD 2004 a=100 * 

27525 1416708 3408 10# ms а XSF? 

275Ве 1454008 450# 5# ms a? 
ж275Ң6 Т: symemtrized 170g01=200(+180-60); other 16Но09=201(+201-67) жж 
275 МЕ T : symemtrized from 170g01=20(+24-7) жж 

276Вв 1389504 600% 60# s о ?;8Е ? 

27695 138190# 720# 100# ms or а SF? 

276Mt 1413108 530# Ж 700 ms 80 1916Fol0 T 2004 а-100 ж 

276 Ме" 1415604 540# 250 80 AD* 7 $3 19 170801 TD 2012 а-100 ж 

26рз 1425408 5508 168 ms or а SE? 

27°Rg 1473908 6304 10# ms а 2;SF? 

276Сп 1503604 5004 1004 us 0+ a ?;8Е ? 


030001-176 


Chinese Physics C Vol. 45, No. 3 (2021) 030001 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 

*276 МЕ T : symmetrized from 16Fo10=690(+90-70); other 170g01=520(100) ж 
*276 М" T: symmetrized from 170g01=4(+5-1) жж 

27Вһ 1411008 6004 108 s а SF? 

27Ң8 — 1413808 4508 * 12 ms9 1416Ho09 TD 2010  SF*100;a? * 

2775" 1414808 4608 100% 1008 * 130 s 100 1412Hol2 TD 2012 SF-100 * 

277Ң5? 1420004 4908 620% 2004 

Mt 1430108 6604 956 14 170801 TD 2013 5Е-100;0 ? ж 

27р — 1450904 390% 6 ms3 15 170801 T 2010 Qz:100;SF ? * 

271Rg 1484108 4708 4# ms a 2;SF ? 

27Сп 1523304 1504 790 и8330 05 15Mo25 TD 1996 a=100 ж 
x2" Hs Т : symmetrized from 16Но09=3.1(+14.9-1.4) 100006=3.0(+14.4-1.4) ж 
x?" Hs T: 170g01=3(+15-1); other 990g10 one SF event at 16.5m, not trusted жж 
ж 7Ң8" T: symmetrized from 12Но12=34(+166-16) (SF 1 event) жж 
ж277 МЕ Т: symmetrized from 170g01,130g04=5(+9-2) жж 
ж277 ps T : symmetrized from 170g01,15Ut02=4.1(+3.7-1.3); other 16Но09=4.1(+4.1-1.4) ж 
x? Сп Т : symmetrized from 15Mo25,13Su04=610(+460-180) жж 

28ВҺ 1443708 4008 2H s 1916Ho09 TD 2016 58Е^100;0 ? * 

BHs — 1432208 3004 2H s or 19 16Но09 TD 2016 5Еғ100;0 ? * 

278МЕ 1457708 580# 683 19 170501 Тр 2010 a=100 * 

ISMP 1461608 590# 390# 100# 

27825 1462508 510# 270# таз ot а SF? 

278Ве 1505208 3904 8 ms5 19 170801 TD 2007 a=100 * 

278Сп 1528404 440# 2# ms 0+ а ?;5Е ? 

278Nh 1590308 220% 2.3 шв1.3 19 15М025 TD 2004 az:100 * 
x?8Bh Т: 16Но09=690(+3300,-310)5 not trusted by evaluator, based on ТММ жж 
x278Hs T : 16Но09=690(+3300,-310)5 not trusted by evaluator, based оп ТММ ж 
ж278 Мұ T : symmetrized from 170g01=4.5(+3.5-1.3) (recommended), based оп data from жж 
x75Mt Т: 14Kh04=3.6(+6.5-1.4) 130g04=5.2(+6.2-1.8) ж 
*8Rg T : symmetrized from 170g01,070g02=4.2(+7.5-1.7) жж 
АЗЫ Т: symmetrized from t=2.0(+2.7-0.7) іп 15Мо25,08Мо09 жж 

??Hs 1465004 6004 1# s а SF? 

29М( 1475908 670% 208 s а SF? 

27Ds 1490204 610% 210 ms40 05 170801 TD 2004 SF-88 54-125 ж 

Ds? 1492508 610# 230# 100# 

279 Во 151720# 420# 170 ms 110 05 170801 TD 2004 а-100 ж 

279ВэР 1517604 430# 40# 100# 

27Cn 1550204 4004 60# us а *5;SF? 

29 М 1594608 600# 1# ms а XSF? 
*279 05 T : from 170g01=210(40); other 16Но09=290(+69-47) жж 
x? ps D : %SF symmetrized from 170g01=89(+4-6) жж 
x? Rg Т : symmetrized from 170g01=90(+170-40) жж 

250% 1484208 6004 1004 ms 0+ а SF? 

?9 Mt 1505108 6004 108 s а SF? 

2800$ 1503204 750% 25 ms20 or 19 17Ka66 TDI 1999 SF=100 ж 

28062 1538904 5304 43 s 0.5 19170g01 T 2004 a=100 ж 

280Cn 1556504 5808 5# ms 0* а 2;SF ? 

?9Nh 1612408 400% 108 ms a SE? 
*280 ру I: the identification in 17Ka66 is tentative and it needs to be confirmed жж 
x280Ds Т: symmetrized from 17Ka66=6.7(+31.9-3); others 010201-3 events at 6.93 s, жж 
x280Ds T: 14.3 запа 7.4 s yield 6.6(+9.0-2.4) s, but data were later reassigned жж 
ж280 T: tothe ?Lv chain жж 
ж280 во T : symmetrized from 170g01=4.2(+0.6,-0.4); other 16Fo10=4.4(+0.5-0.4) жж 

?8'Mt 1524008 6004 l# s а SF? 
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Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
21 8 1532708 490% ж 14 $3 05 17Кабб Т 2004 58=90 7;0=107 * 
BID” 1533508 460# 80# 240# ж 0.9 s 0.7 12Н012 TD 2012 а-100 * 
2815Р 1533404 500% 70% 100% 
28185 1553304 7708 19 $5 10 170501 TD 2010 SF=87 80-138 ж 
281Сп 1579504 4008 180 ms 80 15170g01 T 2010 a~100;SF ? * 
8INh 161810# 300# 100# ms a SE? 
ж281рұ Т: average 17Ka66=9.9(+13.6-3.6) 170g01=12.7(+4.0-2.5); жж 
ж281рұ Т: other 16Но09=13.0(+4.5-2.7) жж 
x2 ру D : %SF symmetrized from 170g01=93(+5-9) жж 
x28!Ds"  T:symmetrized from 12Но12=0.25(+1.18-0.11) s жж 
*281 Во T : symmetrized from 170g01=17(+6-3); other 16Fo16=21(+10-5) жж 
*281 Во D : %SF symmetrized from 170g01=88(+7-9) жж 
281 Сп T : symmetrized from 170g01,15Ut02=130(+120-40); other: жж 
*281 Сп T: 16Но09=128(+128-43) (analyzing same data аз 170501) ж 
??Mt 1554608 450% 1008 ms 19 16Ho09 TD 2016 0022100; SF ? * 
28205 — 1547904 3008 42 m 33 0+ 19 16Но09 TD 2016 0022100; ЗЕ ? ж 
28285 1577404 5908 130 s 50 19170g01 TD 2010 a=100 * 
282Cn 1588304 5504 1.1 ms0.3 0* 1916Ho09 TD 2004 SFz:100;o ? * 
?9Nh — 1637308 400% 140 ms90 19 170801 TD 2007 а-100 ж 
*282 МЕ Т: 16Но09=67(+320-30)5 not trusted by evaluator, based оп ТММ жж 
x282ps T : symmetrized from 16Но09-67(--320-30)8 жж 
xS Rg Т : symmetrized from 170g01=100(+70-30) жж 
*282 Сп T : symmetrized from 16Но09=0.96(0.35-0.20); other: 170g01=0.91(0.33-0.19) жж 
x Nh T: symmetrized from 170g01,070g02=73(+134-29) жж 
283р5 1578308 500% 1# m а SE? 
23Қо 1593804 6808 2% m a 2;SF ? 
283Сп 1613404 6205 4.7 s 0.8 06 16Ho09 TD 2004 a=81;SF=19 ж 
283Nh 1645604 4408 140 ms90 05 170201 TD 2004 a=100 ж 
*283 Сп Т : symmetrized from 16Но09=4.48(+0.98-0.68); other 170g01=4.2(+1.1-0.7) ж 
7SNh — T:symmetrized from 170g01=75(+136-30) жж 
24р 1594600 500% 1# m or а SF? 
284Ro 1619704 500# Hm a 2;SF ? 
284Сп 1624208 760# 102 ms17 0* 19170g01 TD 2004 5Е-100 ж 
?9Nh 1665904 5304 0.97 s 0.11 19 170801 TD 2004 а-100 ж 
? ^E] 1687804 6604 3.1 ms1.3 0+ 19 170801 TD 2015 SF~100;a ? ж 
*284 Сп T : symmetrized from 170g01=98(20-14); other 16Но09=118(+24-17) жж 
x284Nh T : symmetrized from 170g01=0.97(0.12-0.10); other 16Ғо10-0.97(0.12-0.10) жж 
x284p] Т : symmetrized from 170g01=2.5(+1.8-0.8); other 16Но09=2.0(+2.7,-0.7) жж 
?5Rg 1637304 600% 308 s а 2;SF? 
285Cn 1650904 5108 * 3058 05 170201 TD 2004 a=100 ж 
285 Cn" 1656208 4608 5308 270% ж 15 5 12 12Но12 ТР 2012 о-100 ж 
75Nh 167770# 780# 46 $ 11 10 170901 Тр 2010 a=100 * 
2855 1709304 400# 210 ms 100 15170g01 T 2010 a~100;SF<20 ж 
*285 Сп T : symmetrized from 170g01=28(+9-6); other 16Но09=28.9(+10.1-5.9) жж 
ж285Сп" Т: symmetrized from 12Но12=4.0(+19.1-1.8) s жж 
x285Nh Т : symmetrized from 070g01=4.2(+1.4-0.8); other 16Fo16=2.9(+1.4-0.7), жж 
x285Nh T: reanalyzed data of 130g04=4.2(+1.4-0.8), 120g06=4.9(+6.7-1.8), жж 
ЖМ Т: 100g01=5.5(+5.0-1.8) ж 
x285p] T : symmetrized from 170g01,15Ut02=150(+140-50); other: 16Но09=152(+152-51), жж 
ж285р| T: analyzed same data аз 170501 жж 
28662 1665104 460# 10# 8 19 16Но09 TD 2016 a~100;SF ? ж 
2866р 1664508 700% 30 830 or 1917Ka66 T 2016 a~100;SF? * 
286Nh 1699608 590# 12 5 5 19 170501 ТЮ 2010 a=100 * 


030001-178 


Chinese Physics C Vol. 45, No. 3 (2021) 030001 





Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life Ж Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (96) 

2865] — 1716104 5504 130 ms30 0+ 19 170801 TD 2004 a=59 11;SF=41 11 * 
ж286 Во Т: 16H009=640(+3100-300)s not trusted by evaluator, based оп ТММ жж 
ж286Сп Т : symmetrized from 17Кабб=8.4(+40.5-3.9); other: 16Но09=640(+3100-300)5 ж 
*286Мр T : symmetrized from 170g01=9.5(+6.3-2.7) (recommended), based on data from ж 
+286 М Т: 14КҺ04=2.9(+5.5-1.1) 130204-13(--12-4) ж 
x286p] T : symmetrized from 170g01=120(+40-20); other: 16Но09=166(+40-27) ж 
ж286Е] D : Фа symmetrized from 170g01=60(+10-11); other: 16Но09=52% жж 

287Сп 1693708 7001 308 s а %5Е? 

?97Nh 1714608 7108 208 s а SF? 

2875 1739304 6205 510 ms 120 05 170501 T 2004 a~100; SF ? ж 

287Ме 1777508 4408 60 1530 05 170801 TD 2004 а-100 ж 
*287 | T : symmetrized from 170g01=480(+140-90); other: 16Но09=540(+170-100) жж 
x?7Mc — T:symmetrized from 170g01=37(+44-13) жж 

288Сп 1709308 7008 10# $ 0+ а SF? 

288 М0 — 1739708 7008 208 s а SF? 

285] — 1749204 7608 653 ms 113 ot 19 16Но09 TD 2004 0:100; SF? * 

288Ме 179670# 540# 177 ms20 19 170801 TD 2004 а-100 ж 
x288p] Т: average 16Но09=644(+136-97) 17Ka66=274(+500-108); ж 
ж288 6] T: other: 170g01=660(+140-100) ж 
ж288 Мс T: symmetrized from 170g01=174(+22-18); other 16Fo10=170(20) жж 

?9Nh 1755504 5004 30% s а SF? 

289P] — 1774704 5104 2.1 s 0.6 05170g01 TD 2004 a~100;SF 2 ж 

28 р 1782208 470# 750# 280# 1.1 s 0.8 12Hol2 TD 2012 а-100 * 

289 Ме 1806804 780# 410 ms 150 10 170901 T 2010 a=100 * 

2891 у 1844608 500# RN 16% ms 00 02Ni10 I а? ж 
*289 p] T : symmetrized from 170g01=1.9(+0.7-0.4); others 16Но09=1.87(+0.65-0.38) жж 
x289p] T: 17Ka66=3.9(+5.3-1.4) жж 
*289 5" — T:symmetrized from 12Но12=0.28(+1.35-0.13) s жж 
*2° Ме T: symmetrized from 170g01=330(+120-80); other 16Fo16=270(+120-60), жж 
x??Mc — T:reanalyzed data of 130g04=330(+120-80), 120g06=430(+590-160), ж 
*289 Ме Т: 100g01=220(+260-80) ж 
#29 у T : 993103=600(+860-300), о decay retracted by authors іп 025110 ж 

0 1783208 4708 8 $6 19 16Но09 ТР 2016 0022100; 5Е<50 * 

2908] 178730# 700# 80 s 60 0+ 19 16Но09 TD 2016 025100; SF ?;8* «50 * 

?9Mc 1827904 5905 840 ms 360 19170g01 T 2010 a=100 ж 

? py 1850308 5504 9 ms3 oF 19170g01 Т 2004 a~100; SF ? ж 
x290Nh T : symmetrized from 16Но09=2.0(+9.6-0.9) жж 
ж2906] Т: symmetrized from 16Но09=21(+101-10); other 16Но09=19(+91-9) В+ branch жж 
x Mc T: symmetrized from 170g01=650(+490,-200) (recommended); based on data жж 
Me Т: from 130g04=240(+280-90) 14Kh04=1300(+2300-500) жж 
POLY T : symmetrized from 170g01=8.3(+3.5-1.9); other 16Но09=8.3(+3.6-1.9) жж 

2918] 1815008 7008 108 s а SF? 

?!Mc 1841804 7408 # $ а SF? 

Пу — 1872404 6208 26 ms12 05 170501 T 2004 a~100;SF ? * 

217% 1916504 600% 2# ms а SF? 
xPlLy T : symmetrized from 170g01=19(+17-6); other 16Но09=18(+25-7) жж 

??Mc 1866008 7008 5# s а SF? 

??py — 1881304 760% 16 ms6 0+ 19 170801 Т 2004 025100; SF ? * 

??Ts — 1936204 6708 108 ms а SF? 

Ly Т: ауегаве 170801=13(+7-4) 17Кабб=11.9(+21.7-2.6); ж 
xv Т: other 16Но09=12.8(+7.0-3.3) ж 
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Table I. The NUBASE2020 table (Explanation of Table on page 030001-16) 








Nuclide Mass excess Excitation Energy Half-life J” Ens Reference Year of Decay modes and intensities 
(keV) (keV) discovery (%) 
2931у 1905708 5208 70 ms30 05 170801 T 2004 02100; SF ? * 
2931 үт" 1912904 4708 7208 2908 80 ms 60 12Hol2 TD 2012 0-100 * 
29375 — 1944304 7808 25 ms6 10170g01 TD 2010 a=100 * 
2305 198800# 710# ВМ 14 ms 0002Nil0 I 2010 a? * 
xy T : symmetrized from 170g01,150g05=57(+43-17); others 16Но09=57(+46-18) жж 
xy — T: 17Ka66t2188(4342-74) ж 
*2931 у" Т; symmetrized from 12Но12=20(+96-9) жж 
*?93Т$ T : symmetrized from 170О201,150О205-22(--8-4); other: 16Fo16=18(+8-4), жж 
*?93Т$ T: reanalyzed data of 130g04=22(+8-4), 120g06=27(+12-6), жж 
*?93Т$ Т: 100g01=14(+11-4) ж 
*29305 — T:99Ni03-120(-180-60) о decay retracted by authors іп 02Ni10 жж 
2475 — 1964008 5904 70 ms30 19 170801 TD 2010 a=100 * 
240g 1993204 5508 0.7 т 0.3 ot 05 18ВгіІз Т 2004 022100; SF ? ж 
PATS T : symmetrized from 170g01,15O0g05=5 1(+38-16) (recommended); based on data жж 
x294Ts T: from 14Kh04=51(+94-20) 130g04=50(+60-18) ж 
*?%Ор — T:symmetrized from 18Br13=0.58(+0.44-0.18), supersedes жж 
А2 4Ов Т: 170g01=0.69(+0.64-0.22) 16Но09=0.69(+69-23) ж 
29505 2013704 6608 680 ms 540 16Но09 ТЮ 2006 02100 ж 
x250g — T:symmetrized from 16Но09=181(+866-83) жж 
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